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MINUTES  OF  MEETINGS 
OF  THE  SOCIETY 


May  2 1  St,  1919-— The  meeting  was  called  to  order  at  8.30  P.  M.; 
D.  Bontecou,  M.  Am.  Soc.  C.  E.,  in  the  chair;  Chas.  Warren  Hunt, 
Secretary;  and  present,  also,  130  members  and  guests. 

Joseph  Dean  Evans,  M.  Am.  Soc.  C.  E.,  Vice-President  of  the 
Atlantic  Loading  Company,  addressed  the  meeting  on  "Fixed  Ammuni- 
tion Loading,  Inspecting,  and  Firing,"  illustrating  his  remarks  with 
official  moving  pictures  prepared  by  the  United  States  Government. 
The  details  of  the  subject  were  explained  further  by  Lt.-Col.  H.  C. 
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Davis,  Jr.,  of  the  Explosives,  Chemical,  and  Loading  Division  of  the 
War  Department,  and  Lt.-Col.  Arthur  Adams,  M.  Am.  Soc.  C.  E.,  of 
the  Ordnance  Department,  also  spoke. 

The  Secretary  presented  an  invitation  from  Mr.  Walter  R.  Harper, 
Resident  Representative  of  the  U.  S.  Shipping  Board,  to  members  of 
the  Society  to  attend  the  launching  of  the  3  500-ton  concrete  ship 
Polios,  at  North  Beach,  Long  Island,  on  May  22d,  1919,  at  4.30  p.  m. 

The  Secretary  announced  the  election  of  the  following  candidates 
on  May  12th,  1919  : 

As  Members 

Frank  Seymour  Baillie,  Portland,  Ore. 

Pierre  Charton,  St.  Nazaire,  France 

JosiAH  Huntington  Fitch,  New  York  City 

Frank  McClellan  Gunby,  Washington,  D.  C. 

George  Trowbridge  Hand,  South  Orange,  N.  J. 

Winters  Haydock,  Washington,  D.  C. 

Jules  Joseph  Hennebique,  New  York  City 

Edward  Albert  Kemmler,  Akron,  Ohio 

Max  Werner  King,  Buffalo,  N.  Y. 

Richard  Coke  Marshall,  Jr.,  Washington,  D.  C. 

Warren  Rabun  Neel,  Atlanta,  Ga. 

John  Burchfield  Neely,  Kansas  City,  Mo. 

BuNKiCHi  Okazaki,  Tokyo,  Japan 

Charles  Edward  Paul,  Chicago,  HI. 

Frank  Edson  Perkins,  Brunswick,  Ga. 

Warren  Russell  Roberts,  Chicago,  111. 

Paul  Sterling,  West  Haven,  Conn. 

Joseph  Boyer  Townsend,  Houston,  Tex. 

Clark  Chittenden  Wright,  Washington,  D.  C. 

George  Stevenson  Yates,  London,  England 

As  Associate  Members 

Arthur  Rich  Alling,  McGehee,  Ark. 
Edwin  Percival  Arneson,  Washington,  D.  C. 
Roy  Arin  Badt,  San  Francisco,  Cal. 
Charles  Nicholas  Bley,  Berkeley,  Cal. 
James  Singleton  Clay,  Washington,  D.  C. 
John  Hamilton  Cosby,  Cambridge,  Md. 
James  Edward  Cuff,  Edgewood,  Md. 
Paul  Ashmore  Daniells,  Greenville.  Pa. 
Raymond  Earl  Davis,  San  Francisco,  Cal. 
Charles  John  Emerson,  Groveland,  Cal. 
Abraham  Epstein,  Chicago,  111. 
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Arthur  Lee  Ferver,  East  San  Pedro,  Cal. 

Philip  Bracken  Fleming,  Camp  A.  A.  Humphreys,  Ya. 

Frederick  Glaeser,  Trenton,  N.  J, 

Lester  Carlisle  Gustin,  Cambridge,  Mass. 

Fred  Ernest  Hanson,  West  Haven,  Conn. 

Frank  William  Harris,  Eenton,  Wash. 

Randolph  Harrison,  Lake  Charles,  La. 

Henry  Harvie,  Toronto,  Ont.,  Canada 

Richard  Lankaster  Hearn,  Toronto,  Ont.,  Canada 

Solomon  Cady  Hollister,  Philadelphia,  Pa. 

Charles  Warren  Hughes,  Port  Arthur,  Tex. 

Lee  Harvey  Huntley,  Tapoco,  N.  C. 

Harold  Sucese  Johnson,  Chicago,  111. 

Prescott  Vail  Kelly,  Pittsburgh,  Pa. 

Harold  Julius  Levine,  New  York  City 

Solon  Baron  Mandell,  New  York  City 

Leslie  Stancliffe  Marshall,  West  Collingswood,  N.  J. 

Joe  Burrow  Mullins,  Nashville,  Tenn. 

Patrick  Henry  Myers,  Cuyamel,  Honduras 

Harrison  Worth  Nighswonger,  Camp  Funston,  Kans. 

Bethuel  Sutherland  Cakes,  Wilmington,  N.  C. 

Clarence  Eugene  Ridley,  Port  Arthur,  Tex. 

James  Tillman  Ryan,  San  Francisco,  Cal. 

George  Henry  Sargent,  La  Grange,  Ga. 

Thorndike  Saville,  Hampton,  Ya. 

William  James  Shea,  Hudson,  N.  Y. 

Carlos  Tejada  Sorzano,  La  Paz,  Bolivia 

Lyman  Robert  Talbot,  Mufecle  Shoals,  Ala. 

Marcus  Prevost  Taylor,  Washington  Barracks,  D.  C. 

Samuel  Houston  Ware,  Honolulu,  Hawaii 

Kinzie  La  Mar  Weimer,  Camp  Hancock,  Ga. 

Rudolph  Sigmund  Weiner,  El  Paso,  Tex. 

Frank  Hubble  West,  Hilo,  Hawaii 

Herman  Calvert  Witte,  Philadelphia,  Pa. 

William  Sidney  Wolfe,  North  Glenside,  Pa. 

As  Juniors 

William  John  Camlin,  Green  Bay,  Wis. 
James  Apker  Foster,  Jr.,  Yellow  Creek,  N.  C. 
James  Rinaldo  Griffith,  New  York  City 
John  Edwin  Harn,  Baltimore,  Md. 
Wallace  Byrne  Kane,  Joplin,  Mo. 
Albert  Weigand  Luhrs,  Jersey  City,  N.  J. 
Thomas  Francts  McSweeney,  Philadelphia,  Pa. 
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En-Chao  Miao,  Lee  Hall,  Va. 

Louis  Wellington  Eobertson,  El  Paso,  Tex. 

Clifton  Kennady  Wells,  Jr.,  Baltimore,  Md. 

The  Secretary  announced  the  transfer  of  the  following  candidates 
on  May  12th,  1919  : 

From  Associate  Member  to  Member 

Fred  Edward  Caldwell,  East  Orange,  N.  J. 

John  Farris,  Pittsburgh,  Pa. 

Frank  Demetrius  Hayden,  Seattle,  Wash. 

John  Gibson  Hendrie,  Fort  Worth,  Tex. 

Frederick  William  Kassebaum,  Jr.,  Baltimore,  Md. 

Luther  Hammond  Lewis,  New  York  City 

Albert  Roy  Olds,  Havana,  Cuba 

George  Sykes,  Bayside,  N.  Y. 

Byron  Ellsworth  White,  Utica,  N.  Y. 

From  Junior  to  Associate  Member 

Clifford  Aull  Betts,  Chattanooga,  Tenn. 
Harold  Crusius  Bird,  Chester,  Pa. 
Edward  Withers  Bowen,  Cleveland,  Ohio 
Janik  Kevork  Dirats,  Bordeaux,  France. 
James  Wightman  Follin,  Washington,  D.  C. 
Edmond  Anthony  Fretz,  Houston,  Tex. 
John  James  Gault,  Chicago,  111. 
Lewis  Adams  Holborn,  Am.  Exp.  Forces,  France. 
Harry  Lichtenstein,  Tullytown,  Pa. 
John  Stalker  Longwell,  Denver,  Colo. 
Adolph  Joseph  Post,  Camp  Devens,  Mass. 
Leonard  Hanscome  Sinclair,  Washington,  D.  C. 
Isaac  Yost  Stauffer,  Batavia,  Java 
Fred  LeRoy  Stearns,  Norwich,  Conn. 
Joseph  Joslin  Strachan,  Boston,  Mass. 
William  Edward  Whalen,  Toledo,  Ohio 
Emmet  Cheatham  Wilson,  Birmingham,  Ala. 

The  Secretary  announced  the  following  deaths : 

Hermon  Charles  Allen,  of  Boise,  Idaho,  elected  Member,  May  2d, 
1911;  died  May  4th,  1919. 

Adna  Dobson,  of  Lincoln,  Nebr.,  elected  Member,  May  6th,  1908; 
died  May  4th,  1919. 

Homer  Peter  Ritter,  of  Boston,  Mass.,  elected  Member,  November 
3d,  1915;  died  April  21st,  1919. 
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Hermann  Frederick  August  Schussler,  of  San  Francisco,  Cal., 
elected  Member,  February  4th,  1914;  died  April  27th,  1919. 

Carl  Uhlig,  of  San  Francisco,  Cal.,  elected  Member,  October  7th, 
1903;  died  May  5th,  1919. 

Eafael  Joaquin  Torralbas,  of  Santa  Lucia,  Oriente,  Cuba,  elected 
Junior,  November  1st,  1910;  Associate  Member,  June  24th,  1914;  died 
September,  1918. 

Adjourned. 

June  4th,  1919.— The  meeting  was  called  to  order  at  8.30  p.  M.; 
Vice-President  Nelson  P.  Lewis  in  the  chair;  Chas.  Warren  Hunt, 
Secretary;  and  present,  also,  about  75  members  and  guests. 

The  minutes  of  the  me'etings  of  April  16th  and  May  7th,  1919,  were 
approved  as  printed  in  Proceedings  for  May,  1919. 

The  meeting  was  devoted  to  an  informal  discussion  on  the  organi- 
zation of  a  Local  Association  of  Members  of  the  Society  in  the  New 
York  City  District.  The  discussion  was  opened  by  D.  L.  Turner, 
M.  Am.  Soc.  C.  E.,  who  was  followed  by  Messrs.  E.  J.  Mehren,  Chas. 
Warren  Hunt,  S.  N.  Castle,  T.  Kennard  Thomson,  W.  E.  Belknap. 
E.  T.  Thurston,  George  H.  Pegram,  and  T.  Hugh  Boorman. 

The  Secretary  announced  the  following  deaths: 

Henry  Burger  Sauerman,  of  Chicago,  HI.,  elected  Associate  Mem- 
ber, May  1st,  1907;  Member,  May  31st,  1916;  died  May  20th,  1919. 

Naoji  Shiraishi,  of  Tokyo,  Japan,  elected  Member,  October  4th, 
1899;  died  February  17th,  1919. 

Emil  Swensson,  of  Pittsburgh,  Pa.,  elected  Member,  June  7th,  1893; 
died  May  13th,  1919. 

Allen  Eugene  Nichols,  of  Chicago,  111.,  elected  Associate  Member, 
October  10th,  1916;  died  May  8th,  1919. 

Burt  Stimson,  of  Chicago,  111.,  elected  Associate  Member,  Sep- 
tember 12th,  1916;  died  May  26th,  1919. 

Adjourned. 
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FORTY=NINTH  ANNUAL  CONVENTION  HELD  IN 
ST.  PAUL  AND  MINNEAPOLIS,  MINN.,  JUNE  i7th=2oth,  1919. 


FIRST  SESSION.* 

Tuesday,  June  17th,  1919.— The  meeting  was  called  to  order  at  the 
Radisson  Hotel,  Minneapolis,  Minn.,  at  10  a.  m.  ;  R.  D.  Thomas,  M.  Am. 
Soc.  C.  E.,  President  of  the  Northwestern  Association  of  Members  of 
the  American  Society  of  Civil  Engineers,  and  Chairman  of  the  Local 
Committee  of  Arrangements,  presiding ;  Chas.  Warren  Hunt,  Secretary ; 
and  present,  also,  about  200  members  and  guests. 

Mr.  Thomas  introduced  the  Hon.  J.  A.  A.  Burnquist,  Governor  of 
Minnesota,  who  addressed  the  meeting  and  welcomed  the  members  to 
the  "Twin  Cities." 

President  F.  S.  Curtis  delivered  the  Annual  Address.f 

The  Secretary  presented  a  telegram:}:  from  Horace  V.  Winchell, 
President  of  the  American  Institute  of  Mining  and  Metallurgical 
Engineers,  who  had  been  invited  to  address  the  meeting  on  the  "Mines 
of  Minnesota",  expressing  regret  at  being  unable  to  be  present. 

F.  C.  Shenehon,  M.  Am.  Soc.  C.  E.,  addressed  the  meeting  on 
"Engineering  Activities  of  the  Twin  Cities."§ 

Adjourned. 

SECOND  SESSION— BUSINESS  MEETINQ.II 

■* 

Tuesday,  June  17th,  191 9.— The  meeting  was  called  to  order  at  2 
P.  M.;  President  F.  S.  Curtis  in  the  chair;  Chas.  Warren  Hunt,  Secre- 
tary; and  present,  also,  about  220  members  and  guests. 

The  Secretary  reported  the  result  of  the  ballot  on  the  proposed 
changes  in  the  "Year  Book"  and  the  omission  of  "Changes  of  Address" 
in  Proceedings.^ 

The  Secretary  announced  the  election  and  transfer  of  candidates 
for  membership  by  the  Board  of  Direction  on  June  16tb,  1919.** 

On  motion,  duly  seconded,  the  reading  of  the  names  of  the  candi- 
dates was  omitted. 

The  Secretary  presented  the  report  of  the  Committee  on  Develop- 
ment, ff  and  stated  that  the  report  had  been  presented  to  the  Board  of 

*  For  the  Report  in  full  of  this  meeting,  see  page  548. 

t  Printed  on  pages  437  to  442  of  Papers  and  Discussions. 

t  See  page  550. 

§  See  page  580. 

II  For  the  Report  in  full  of  the  Business  Meeting,  see  page  550. 

H  See  page  550. 
*•  See  page  541. 
tt  See  page  589. 
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Direction  which  had  ordered  printed  copies  to  be  sent  to  the  membership 
of  the  Society  and  to  the  Local  Associations,  with  the  request  that  the 
benefit  of  individual  or  collective  opinion  on  all  fundamental  points 
be  communicated  to  the  Chairman  or  Secretary  of  the  Committee,  in 
order  that  a  further  report  might  be  prepared  for  presentation  and 
discussion  at  the  next  Annual  Meeting. 

President  Curtis  announced  that  the  report  was  before  the  meeting 
for  discussion,  and  the  subject  was  discussed  by  Messrs.  Onward  Bates, 
Gardner  S.  Williams,  S.  Everett  Tinkham,  Robert  A.  Cummings,  Edgar 
S.  Nethercut,  John  L.  Hall,  J.  W.  Alvord,  Eichard  L.  Humphrey, 
George  F.  Swain,  L.  D.  Rights,  W.  H.  Woodbury,  Clarence  Blakeslee, 
Hunter  McDonald,  C.  F.  Loweth,  T.  C.  Hatton,  A.  F.  Blaser,  J.  A. 
Ockerson,  Chas.  Warren  Hunt,  G.  C.  Mason,  Charles  Hansel,  George 
G.  Anderson,  O.  H.  Dickerson,  and  A,  N.  Talbot. 

The  Secretary  read  a  telegram*  from  Fraser  S.  Keith,  Secretary  of 
the  Engineering  Institute  of  Canada,  who,  with  Brig.-Gen.  Sir  Alex. 
Bertram,  Member  of  the  Council  of  the  Institute,  had  been  invited  to 
attend  the  Convention. 

Adjourned. 

ELECTIONS  AND  TRANSFERS  BY  THE  BOARD  OF  DIRECTION, 
JUNE  i6th,  1919 

Elected  as  Members 

Neil  Stanley  Buckbee,  Buffalo,  N.  Y. 

Walter  Dennis,  Moberly,  Mo. 

Joseph  Hoover  Fichthorn,  Philadelphia,  Pa. 

Arthur  Jay  Grier,  Oakland,  Cal. 

Andrew  Harkness  Harkness,  Toronto,  Ont.,  Canada 

Peter  Junkersfeld,  Washington,  D.  C. 

Edward  Joseph  Kelly,  Chicago,  111. 

JuDSON  HuNTOON  Merriam,  Bridgeix)rt,  Nebr. 

Albert  Arthur  Miller,  Kansas  City,  Mo. 

Frank  Arthur  Rapp,  Seattle,  Wash. 

Elected  as  Associate  Members 

Peter  Thornton  Barrett,  Washington,  D.  C. 
George  Whitney  Bates,  Lincoln,  Nebr. 
Frederick  Max  Beer,  Brooklyn,  N.  Y. 
George  Adam  Bengel,  Springfield,  HI. 
Charles  Arthur  Bissell,  Washington,  D.  C. 
Alexander  Watt  Blyth,  Jersey  City,  N.  J. 
Frank  Marvin  Burr,  Owensboro,  Ky. 

*  See   page   573. 


542  MINUTES    OF    MEETINGS  [Society  Affairs. 

Charles  Chambers^  Calgary,  Alberta,  Canada 

Frank  Joshua  Clark,  New  York  City 

Charles  Henri  Coeytaux,  Sanchez,  Dominican  Republic 

Grey  Willis  Curtiss,  South  Braintree,  Mass. 

John  Albert  Dalen,  Springfield  Gardens,  N.  Y. 

Robert  Clark  Dennett,  New  York  City 

Raymond  Duerr,  McGregor,  Iowa 

Charles  Elcock,  Philadelphia,  Pa. 

Richard  Ellis,  Boston,  Mass. 

Nathaniel  Finestone,  Minatitlan,  Mexico 

Andrew  Fischer,  Jr.,  Bloomfield,  N.  J. 

Walter  Arthur  Fischer,  Washington,  D.  C. 

Charles  James  Folk,  Phillipsburg,  N.  J. 

Robert  Lee  Fox,  Bethlehem,  Pa. 

Herbert  Morgan  Gallagher,  Meridian,  Miss. 

George  William  Gates,  New  York  City 

Orval  Lee  Gearhart,  Dixon,  111. 

John  Glaettli,  Jr.,  San  Diego,  Cal. 

Grover  Cleveland  Green,  San  Francisco,  Cal. 

E.  Ray  Griffin,  Mandan,  N.  Dak. 

RoscoE  CoNKLiNG  Ham,  Kansas  City,  Mo, 

Kenneth  Harrow  Hanger,  El  Dorado,  Ark. 

Harwood  Syme  Haynes,  Washington,  D.  C. 

Peter  Leo  Hein,  Chicago,  111. 

John  Henry  Hession,  Cambridge,  Mass. 

Preston  Thomas  Hicks,  Decatur,  111. 

Arthur  Beers  Hitchcock,  Kansas  City,  Mo. 

Frank  Warne  Hoff,  Pittsburgh,  Pa. 

John  Thomas  Hopkins,  New  Brunswick,  N.  J. 

John  Wallace  Johnston,  Parkersburg,  W.  Va. 

Geary  Kimbrell,  Pendleton,  Ore. 

Edward  Leech,  Jamestown,  N.  Y. 

Nathaniel  Morris  Liddell,  Topeka,  Kans. 

Nelson  Johnson  Lomax,  Kansas  City,  Mo. 

DeMont  George  Miller,  Los  Angeles,  Cal. 

Arthur  Herbert  Morrison,  Boston,  Mass. 

Francis  Barnard  O'Connor,  New  York  City 

Scott  Wesley  Orr,  Chelsea,  Mass. 

Olaf  Otto,  Savannah,  Ga. 

Charles  Arthur  Patterson,  Torrington,  Conn. 

Earl  Frost  Reagan,  Akron,  Ohio 

Clifton  Rice,  Richmond,  Tex. 

Joseph  Michael  Roeschlaub,  Brooklyn,  N.  Y. 

Hugh  Rayner  Seabrook,  London,  England 
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Jacob  Ralph  Shank,  Columbus,  Ohio 
KiRPAL  Singh,  Jethuwal,  India 
Adrian  Clyde  Stanfield,  Pana,  111. 
Benjamin  Stein,  New  York  City 
Ernest  Elba  Swope,  Beaumont,  Tex. 
Luther  Rudolph  Tillotson,  Topeka,  Kans. 
Roy  Ollin  Walker,  Chicago,  111. 
Richard  Parker  Wallis,  New  York  City 
Lloyd  DeWitt  Walter,  Omaha,  Nebr. 
Ralph  Theodore  Wenstrand,  Omaha,  Nebr. 
Timothy  Silas  Williams,  New  York  City 
Lef  Winship,  St.  Louis,  Mo. 
Clyde  Warren  Wood,  Oakdale,  Cal. 
John  Young,  Brooklyn,  N.  Y. 
Vratislav  Adolph  Zehr,  Pekin,  111. 

Elected  as  Associates 

Ford  Ashman  Carpenter,  Los  Angeles,  Cal. 
William  Clark  Irwin,  St.  Louis,  Mo. 
Frank  R^bold  Walker,  Chicago,  111. 

Elected  as  Juniors 

Harry  Lewis  Bayer,  Temiskaming,  Que.,  Canada 

Michael  Joseph  Burke,  Indianapolis,  Ind. 

Frederick  Conrad  Gamsu,  New  York  City 

Gene  Bryant  Heywood,  Pasadena,  Cal. 

Joseph  Jaromir  Kuchar,  Muscle  Shoals,  Ala. 

Benjamin  Levey,  Middleboro,  Mass. 

Byron  Casper  McCurdy,  London,  England 

Edwin  Newburger  Seymour,  Am.  Exp.  Forces,  France 

Claude  Wellington  Sopp,  Pasadena,  Cal. 

MissAc  Thompson,  New  York  City 

Paul  Amos  Vickers,  Kansas  City,  Mo. 

Transferred  from  Associate  Member  to  Member 

Robert  Edward  Barrett,  Turners  Falls,  Mass, 
Lyman  Edgar  Bishop,  Denver,  Colo. 
Eugene  Bradford  Bumsted,  Berkeley,  Cal. 
John  Wesley  Cornell,  Washington,  D.  C. 
John  Kramer  Flick,  Baltimore,  Md. 
Charles  Edward  Gilman,  Oakland,  Cal. 
Luke  Joseph  Hayes,  Niagara  Falls,  N.  Y. 
Alfred  Brackenridge  Heiser,  Brooklyn,  N.  Y. 
John  Strider  Hess,  Chicago,  111. 
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Alberto  Angel  Ibarguen  y  Pi,  Pinar  del  Rio,  Cuba 

Robert  Hyde  Jacobs,  New  York  City 

John  Monroe  Johnson,  Marion,  S.  C. 

John  Edward  Kirkham,  Ames,  Iowa 

Eugene  Clyde  La  Rue,  Pasadena,  Cal. 

Charles  Hamilton  Lee,  Berkeley,  Cal. 

John  Henry  Madden,  New  York  City 

Grover  John  Meyer,  St.  Lambert,  Que.,  Canada 

George  Edward  Pellissier,  Springfield,  Mass. 

Edgar  Kingsbury  Ruth,  Cincinnati,  Ohio 

CuRLYS  Lyon  Slocum,  Springfield,  Mass. 

Leslie  Wrightson  Stocker,  San  Erancisco,  Cal. 

Samuel  Wright  Tay,  New  London,  Conn. 

Benjamin  Thomas  Weston,  Temiskaming,  Que.,  Canada 

Transferred  from  Junior  to  Associate  Member 

Benjamin  John  Curtis,  Blue  Island,  111. 
Charles  Edmund  De  Leuw,  Chicago,  HI. 
Roland  Russell  Graham,  Philadelphia,  Pa. 
Phillip  Wheeler  Kniskern,  Chicago,  111. 
Sydney  Bishop  Lamb,  Denver,  Colo. 
William  Durkee  Smith,  Tacoma,  Wash. 
George  Albert  Tilton,  San  Luis  Obispo,  Cal. 

OF  THE  BOARD  OF  DIRECTION 

(Abstract) 

June  i6th,  1919.— The  Board  met  at  10  a.  m.,  at  the  Hotel  Radisson, 
Minneapolis,  Minn.,  at  the  time  of  the  Annual  Convention,  as  required 
by  the  Constitution;  President  Curtis  in  the  chair;  Chas.  Warren 
Hunt,  Secretary;  and  present,  also,  Messrs.  Alvord,  Crocker,  Darling, 
Elwell,  Elinn,  Grunsky,  Hawgood,  Ketchum,  McDonald,  Metcalf, 
Pegram,  Rights,  Talbot,  Tuttle,  and  Wagner. 

A  report*  from  the  Finance  Committee  was  received,  and  the 
appropriation  recommended  for  the  re-cataloguing  of  the  Engineering 
Societies  Library  ($2  500  for  the  current  year),  was  approved. 

A  reportf  from  the  Library  Committee  was  received,  and  after  a 
discussion  of  the  question  of  the  ownership  of  the  books  in  the  Engi- 
neering Societies  Library,  the  following  resolution  was  adopted : 

"Resolved:  That  the  Board  of  Direction  of  the  American  Society 
of  Civil  Engineers  recommends  to  United  Engineering  Society  that 
suitable  legal  steps  be  taken  to  transfer  to  United  Engineering  Society 
the  legal  title  to  all  books  in  the  Engineering  Societies  Library  now 
owned  by  the  several  Founder  Societies." 

*  See  page  681. 
t  See  page  683. 
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A  report  from  the  Publication  Committee  was  received. 

The  Secretary  reported  the  result  of  the  canvass  of  the  ballot  on 
changes  in  the  "Year  Book"  and  the  omission  of  "Changes  of  Address" 
in  Proceedings*  and  the  Publication  Committee  was  instructed  to 
carry  out  the  result  of  this  ballot. 

A  reportf  from  the  Committee  on  Special  Committees  was  received 
and  adopted.  This  report  included  the  discharge,  at  its  own  request, 
of  the  Committee  on  Reconstruction;  the  appointment  of  a  Special 
Committee  on  Highways,  etc. 

By  invitation  of  the  Board,  Past-President  Onward  Bates,  Chair- 
man of  the  Committee  on  Development,  presented  the  Second  Progress 
Keport  of  that  Committee.:}: 

The  following  resolution  was  adopted: 

'■'Resolved:  That  the  Progress  Report  of  the  Development  Com- 
mittee be  received  and  ordered  presented  to  the  Business  Meeting  of 
the  Convention,  in  printed  form  if  possible,  and  subsequently  for- 
warded to  the  entire  membership  and  to  each  Local  Association  of  Mem- 
bers, with  the  request  that  the  benefit  of  individual  or  collective 
opinion  on  any  or  all  fundamental  points  be  communicated  to  the 
Chairman  or  Secretary  of  the  Committee." 

It  was  moved,  seconded,  and  carried: 

"That  the  Committee  on  Development  be  authorized  to  hold  an 
additional  meeting,  in  order  to  prepare  a  further  report  to  be  in  the 
hands  of  the  Secretary  of  the  Society  by  November  1st,  1919,  so  that 
it  may  be  issued  to  the  membership  sufficiently  in  advance  of  the  An- 
nual Meeting  to  insure  a  thorough  discussion  of  it  at  that  meeting." 

Mr.  Bates  stated  that,  at  the  request  of  one  of  the  members  of  the 
Executive  Committee  of  the  Committee  on  Development,  he  asked  the 
Board  for  the  privilege  of  adding  certain  explanatory  matter  which 
should  also  be  printed  and  sent  out  to  the  membership  with  the  report 
of  the  Development  Committee. 

Mr.  Bates'  request  was  granted,  and  the  following  resolution  was 
adopted : 

"JResolved:  That  the  Committee  be  authorized  to  add  such  explana- 
tory matter  to  the  report  and  print  it  and  send  it  out  with  the  report 
as  may  meet  with  the  approval  of  the  Chairman  of  the  Publication 
Committee." 

A  motion  to  the  effect  that  Mr.  Bates  be  requested  to  continue  as 
Chairman  of  the  Development  Committee  was  unanimously  carried. 

Adjourned  1  p.  m. 

*  See  page  550. 
t  See  page  685. 
+  See  page  589. 
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The  Board  reconvened  at  8.10  p.  m.,  on  the  adjournment  of  the 
Membership  Committee;  President  Curtis  in  the  chair;  Chas.  Warren 
Hunt,  Secretary;  and  present,  also,  Messrs.  Alvord,  Crocker,  Darling, 
Elwell,  Flinn,  Grunsky,  Hawgood,  Ketchum,  McDonald,  Metcalf, 
Pegram,  Rights,  Talbot,  Tuttle,  and  Wagner. 

A  report  was  received  from  the  Committee  appointed  by  the  Presi- 
dent to  confer  with  similar  committees  of  the  other  N^ational  Engineer- 
ing Societies  and  to  report  on  the  formation  of  a  Franco-American 
Engineering  Committee,  its  scope  and  purpose,  manner  of  operation, 
etc.,  with  recommendations,  and  on  motion,  duly  seconded,  the  report 
was  adopted,  and  the  Committee  continued. 

The  Secretary  reported  that  Messrs.  George  S.  Webster,  H.  H. 
Porter,  and  A.  Marston  had  accepted  appointment  as  representatives 
of  the  Society  on  the  Engineering  Division  of  the  National  Research 
Council;  that  Robert  A.  Cummings  had  accepted  appointment  to  rep- 
resent the  Society  on  the  American  Welding  Society;  and  that  Messrs. 
Albert  S.  Crane,  Ralph  Modjeski,  and  Arsene  Perrilliat  had  accepted 
appointment  as  a  Committee  to  Recommend  the  Award  of  Prizes  for 
this  year. 

Francis  R.  Weller,  M.  Am.  Soc.  C.  E.,  was  asked  to  represent  the 
Society  at  a  public  conference  on  business  training  for  engineers  and 
engineering  training  for  students  of  business,  to  be  held  in  Washington, 
D.  C,  on  June  23d-24th,  1919.* 

The  following  resolution  which  had  been  adopted  at  an  informal 
conference  of  the  Presidents  and  Secretaries  of  the  Founder  Societies 
held  on  April  29th,  1919,  was  presented: 

"Whereas:  Requests  for  funds  for  various  joint  activities  of  the 
Founder  Societies,  are  received  from  time  to  time  after  the  Societies 
have  adopted  their  annual  budgets;  and 

"Whereas:  Prompt  and  harmonious  action  upon  such  requests  is 
desirable  for  effective  co-operation, 

"Voted:  To  recommend  to  the  governing  bodies  of  the  four  Societies 
that  a  Founder  Societies'  Finance  Committee  on  Joint  Activities  be 
appointed,  consisting  of  two  representatives  from  each  Founder  So- 
ciety, one  of  whom  shall  be  the  Chairman  of  the  Society's  Finance 
Committee,  and  that  to  this  committee  shall  be  referred  for  considera- 
tion and  recommendation,  before  action  by  any  of  the  governing  bodies, 
all  requests  for  finances  for  joint  activities." 

On  motion,  duly  seconded,  Nelson  P.  Lewis,  Chairman  of  the 
Finance  Committee,  and  Chas.  Warren  Hunt,  were  appointed  to  rep- 
resent this  Society  on  the  Founder  Societies  Finance  Committee  on 
Joint  Activities. 

Upon  the  request  of  United  Engineering  Society  for  an  addi- 
tional appropriation  of  $6  000  for  the  use  of  the  Engineering  Societies 

*  See  page  698. 
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Employment  Bureau,  the  Treasurer  and  Secretary  of  the  Society  were 
authorized,  the  other  Founder  Societies  concurring  by  similar  action, 
to  commit  the  Society  to  an  expenditure  not  exceeding  $1  500  for  the 
use  of  the  Engineering  Societies  Employment  Bureau,  in  addition  to 
previous  appropriations  through  Engineering  Council  for  the  present 
calendar  year. 

The  following  resolution  was  adopted: 

"Whereas:  The  question  has  been  raised  as  to  the  right  of  a  Trustee 
of  United  Engineering  Society,  appointed  by  the  Board  of  Direction 
of  the  American  Society  of  Civil  Engineers,  to  vote  in  accordance  with 
his  own  views  and  in  opposition  to  the  directions  of  this  Board. 

"Resolved:  That  the  representatives  of  this  Society  on  the  Board  of 
Trustees  of  United  Engineering  Society  are  subject  to  the  instruc- 
tions and  must  reilect  the  "will  of  this  Board  in  all  matters  when  such 
will  has  been  officially  expressed  and  communicated  to  them. 

"Resolved,  Furtlier:  That  a  prompt  expression  of  the  intentions  of 
each  of  the  present  Trustees  with  respect  to  this  matter  is  requested." 

The  following  resolution  was  adopted: 

"Resolved:  That  a  Committee  consisting  of  the  five  latest  living 
Past-Presidents,  the  President,  and  the  four  Vice-Presidents,  be  ap- 
pointed to  nominate  for  election  to  the  grade  of  Honorary  Member 
such  persons,  not  more  than  seventeen  in  number,  as  they  may 
unanimously  agree  upon,  who,  under  the  Constitution,  may  properly  be 
credited  with  this  distinction." 

The  resignations  of  3  Juniors  (one  effective  December  31st,  1919) 
and  1  Associate  Member  were  accepted. 

Ballots  for  membership  were  canvassed,  resulting  in  the  election  of 
10  Members,' 66  Associate  Members,  3  Associates,  11  Juniors,  and  the 
transfer  of  7  Jimiors  to  the  grade  of  Associate  Member. 

Twenty-three  Associate  Members  were  transferred  to  the  grade  of 
Member. 

Applications  were  considered  and  other  routine  business  transacted. 

Adjourned. 
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FORTY=NINTH  ANNUAL  CONVENTION,  HELD  IN 
ST.    PAUL   AND    MINNEAPOLIS,    MINN.,   JUNE    i7th=2oth,    1919. 


FIRST  SESSION 

Tuesday,  June  17th,  1919. — The  first  session  of  the  Annual  Con- 
vention was  opened  in  the  Gold  Room,  Mezzanine  Floor,  of  the  Radis- 
son  Hotel,  Minneapolis,  Minn.,  at  10  a.  m.;  R.  D.  Thomas,  M.  Am. 
Soc.  C.  E.,  President  of  the  Northwestern  Association  of  Members  of 
the  American  Society  of  Civil  Engineers,  and  Chairman  of  the  Local 
Committee  of  Arrangements,  in  the  chair;  Chas.  Warren  Hunt, 
Secretary;  and  present,  also,  about  200  members  and  guests. 

The  Chairman. — Ladies,  and  Members  of  the  American  Society  of 
Civil  Engineers :  The  local  members  of  the  Society  welcome  you  to-day. 
We  have  been  waiting  a  long  time  for  this  pleasure,  in  fact,  for  two 
years.  A  little  more  than  two  years  ago,  we  were  informed  that  we 
were  to  have  the  pleasure  of  entertaining  you  in  June,  1917.  We  made 
our  arrangements,  but  before  they  were, consummated,  the  war  came 
on,  and,  as  you  all  know,  that  meeting  was  postponed,  and  this  is  the 
first  summer  convention  held  since  that  time.  On  the  programme  for 
that  .occasion,  we  had  the  Governor  of  Minnesota  down  for  the  address 
of  welcome.  We  have  given  him  two  years  to  prepare  that  speech  for 
you.  I  now  take  great  pleasvire  in  introducing  Governor  John  A.  A. 
Burnquist. 

GovERXOR  BuRXQUiST. — Members  of  the  American  Society  of  Civil 
Engineers :  It  is  an  unusual  pleasure  for  me  to  extend  to  you  the  cordial 
welcome  which  I  offer  on  behalf  of  our  State.  I  wish  it  were  possible 
for  us  to  show  it  to  you  as  we  would  like  to,  and  for  you  to  view  its 
10  000  beautiful  lakes,  its  winding  streams,  and  wooded  hills.  I  wish  it 
were  possible  to  take  you  over  our  20  000  000  acres  of  agricultural  lands 
on  which  are  growing  our  immense  crops,  and  also  our  30  000  000  acres 
not  yet  under  cultivation,  but  which  we  hope  will  be  before  many  years 
have  passed,  through  the  services  of  the  engineers  of  this  State  and 
nation. 

I  see  by  your  programme  that  you  are  to  visit  the  north-eastern 
section  of  our  State.  I  hope  that  you  will  all  be  able  to  go.  for  there 
you  will  find  men  digging  down  into  the  depths  of  the  earth,  taking 
out  of  it  a  mineral  which  is  being  manufactured  into  products  that  are 
marketed  throughout  the  length  and  breadth  of  the  United  States 
and  of  the  world. 

We,  in  this  State,  like  to  boast  of  what  we  have,  just  as  men  every- 
where like  to  boast  of  whatever  State,  territory,  or  community,  in  which 
they  live.  Not  long  ago,  I  was  down  in  Kansas,  and  the  people  there 
seem  to  be  quite  boastful  about  Kansas.    While  there  a  college  president 
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told  me  of  an  incident  which  may  interest  engineers.  On  one  occasion, 
two  or  three  men  were  sitting  chatting  together  on  a  railroad  train, 
and  each  was  boasting  at  considerable  length  about  the  wonders  of 
his  particular  community.  One  of  them  was  especially  enthusiastic 
about  his  home  city,  and  said  that  all  it  needed  to  make  it  one  of  the 
greatest  cities  in  the  country  was  a  seaport.  "Well,"  said  a  man  in 
the  seat  in  front  of  them,  "you  will  have  no  trouble  in  getting  a  seaport. 
All  you  have  to  do  is  to  lay  a  pipe  line  to  the  GuK  of  Mexico,  and  if 
you  are  as  good  at  sucking  as  you  are  at  blowing,  you  will  have  no 
trouble  in  getting  a  seaport." 

We  all  like  to  boast  of  our  respective  Commonwealths;  we  all  like 
to  boast  of  the  particular  community  in  which  we  live;  but  I  am  sure 
that,  proud  as  we  are  of  T)ur  different  States  and  Territories,  we  take 
still  greater  pride  in  our  common  country — the  United  States  of 
America. 

To-day  as  we  are  gathered  here  from  different  States  and  Terri- 
tories all  of  us  rejoice  in  the  fact  that,  regardless  of  where  we  have 
come  from — whether  from  the  Pacific  slope  or  the  Atlantic  coast, 
north  or  south — we  live  in  a  imited  country,  under  a  government  which 
is  back  of 'our  States  and  back  of  all  our  institutions,  where  we  feel 
that  the  people  of  the  whole  of  the  United  States  are  the  real  power 
and  the  real  sovereignty. 

So  we  of  Minnesota,  one  of  the  many  States  of  the  Union,  welcome 
you  here.  We  are  glad  to  have  you  with  us  and  know  that  while  you 
are  here,  your  conferences  will  be  of  benefit  not  only  to  your  Society, 
but  to  our  own  State  and  to  our  beloved,  common  country.  During  the 
recent  war  you  did  much  in  connection  with  serving  your  country.  I 
understand  that  one-sixth  of  your  membership  was  in  the  service  of  the 
nation  at  that  time.  This  number  constituted  more  than  1  500  of  your 
9  000  members.  They  fought  for  the  advancement  of  the  ideals  of  the 
American  Eepublic,  and  were  men  of  skill  and  genius,  who  were  not 
working  for  that  selfish  ambition  for  which  our  enemies  were  struggling. 
Their  ideals  were  entirely  different  from  those  of  the  European  war- 
lords, who  were  striving  for  the  gratification  of  their  own  selfish  ambi- 
tion and  were  willing  to  sacrifice  on  the  fields  of  battle  thousands  of 
innocent  victims,  regardless  of  the  rights  of  their  fellow  men. 

By  reason  of  the  winning  of  the  war,  I  believe  we  are  entering  on  a 
new  era  in  your  profession;  that  is  also  true  of  other  professions,  of 
other  lines  of  business,  but  it  is  especially  true,  I  believe,  of  the 
Engineering  Profession.  Thirty-six  years  ago,  this  Society  had  a  meet- 
ing in  Minneapolis,  and  those  of  you,  if  any,  who  were  here  at  that  time, 
will  realize  the  progress  Minnesota  has  made  during  those  36  years.  We 
are  going  to  advance  still  further.  We  feel  there  is  no  limit  to  the 
aspirations  of  men.  l^o  sooner  is  one  high  aim  attained  than  others 
appear  in  view  to  be  sought  for  and  worked  for.  No  sooner  do  we 
climb  one  mountain  peak  than  we  find  ourselves  gazing  at  others  in 
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the  distance.  Let  us  all  continue  to  strive  onward  and  upward,  work- 
ing to  make  this,  as  it  is  now  and  shall  continue  to  be,  the  greatest 
nation  in  the  world. 

The  Chairman. — I  wish  to  say  that  Governor  Burnquist  is  an 
Executive  who  appreciates  engineers.  During  his  administration,  he 
has  shown  this  by  appointing  them  to  serve  in  different  capacities. 
We  all  appreciate  it  and  are  doing  what  we  can  to  see  that  he  makes* 
good  appointments. 

President  Curtis  needs  no  introduction  to  the  members  of  this 
Society.  I  take  great  pleasure  in  stepping  aside  that  you  may  enjoy 
listening  to  him. 

President  Curtis  presented  the  Annual  Address.* 

The  Secretary. — Mr.  President,  I  have  the  following  telegram  of 
regret  from  Horace  Y.  Winchell,  President  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers,  who  was  to  have  addressed  the 
meeting  on  "The  Mines  of  Minnesota:" 

"Butte,  Mont. 
"Charles  Warren  Hunt, 

"29  West  39  St.,  New  York,  N.  Y. 
"Much   regret   that   western    engagements   prevent    my    addressing 
Civil  Engineers  in  Minneapolis  June  seventeenth. 

"H.  Y.  Winchell." 

F.   C.   Shenehon,  M.  Am.   Soc.  C.  E.,  delivered  an  address  on  the 
"Engineering  Activities  of  the  Twin  Cities."t 
Adjourned. 

SECOND  SESSION,  BUSINESS  MEETING 

Tuesday,  June  17th,  1919. — The  meeting  was  called  to  order  at 
2  p.  M.;  President  Curtis  in  the  chair;  Chas.  Warren  Hunt,  Secretary; 
and  present,  also,  about  220  members  and  guests. 

The  President. — The  Secretary  will  please  read  the  result  of  the 
ballots  on  the  proposed  changes  in  the  "Year  Book",  and  the  omission 
of  "Changes  of  Address"  in  Proceedings. 

The  Secretary  read  the  report,  as  follows: 

"33  West  39th  Street, 
"New  York,  N.  Y., 
"June  4th,  1919, 
"To  the  Board  of  Direction  : 

"The  undersigned  appointed  by  the  Chairman  of  the  Publication 
Committee  as  teller  to  canvass  the  ballots  on : 
No.  1.  Changes  in  'Year  Book', 

No.  2.  Omission  of  'Changes  of  Address'  in  Proceedings, 
reports  as  follows : 


See  page  437  of  Papers  and  Discussions. 


t  See  page  580 


August,  1919.]         FORTY-NINTH  ANNUAL  CONVENTION  551 

"Total  number  of  ballots  received 2  278 

''Ballots  without  signature 19 

"Ballots  canvassed 2  259 

"No.  1.  Changes  in  'Year  Book': 

Yes 1  920 

No    327 

Not  voting  12 

"No.    2.  Omission    of    'Changes    of    Address'    in 
Proceedings: 

Yes     1 831 

No    ; 417 

Not  voting 11 

"Respectfully  submitted, 

"Chas.  Warren  Hunt, 

"Secretary." 

The  Secretary. — Mr.  President,  I  wish  to  announce  the  election 
and  transfer  of  candidates  by  the  Board  of  Direction  on  June  16th, 
1919.* 

(On  motion,  duly  seconded,  the  reading  of  the  list  of  candidates 
was  omitted.) 

The  President. — The  next  in  order  will  be  the  reading  of  the 
Report  of  the  Development  Committee. 

The   Secretary  read  the  Report  of  the  Development   Committee.f 

The  Secretary. — Mr.  Chairman,  I  may  say  that  this  report  was 
presented  to  the  Board  of  Direction  which  adopted  a  resolution  to 
the  effect  that  it  should  be  presented  to  this  Business  Meeting  of  the 
Society,  and  that  it  should  be  printed  and  forwarded,  at  the  earliest 
possible  moment,  to  every  member  of  the  Society  and  to  all  the  Local 
Associations,  with  the  request  that,  individually  or  collectively,  any 
information,  opinion,  or  discussion  of  the  points  brought  out  in  the 
report  be  communicated  to  the  Chairman  or  the  Secretary  of  the 
Development  Committee,  in  order  that  the  Committee  may  be  able 
to  formulate  a  report  to  be  placed  in  the  hands  of  the  Secretary,  under 
the  constitutional  limitation,  on  or  before  November  1st,  1919.  This 
further  report — perhaps  final  and  perhaps  not — may  then  be  sent  to  the 
entire  membership  of  the  Society  in  sufficient  time  in  advance  of  the 
next  Annual  Meeting,  to  enable  those  present  at  that  meeting  to  discuss 
it  with  a  full  knowledge  of  all  that  has  been  brought  out. 

The  President. — I  want  to  say,  Gentlemen,  that  the  Secretary  has 
correctly  stated  the  situation,  as  I  understand  it.  The  report  was 
submitted  to  the  Board  of  Direction  yesterday  by  the  Chairman  of  the 

*  See  page  541. 
t  See  page  589. 
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Committee,  who  stated  that  it  was  practically  tentative.  I  want  to 
thank  the  members  of  the  Committee  for  the  work  they  have  done  in 
preparing  this  report;  it  is  a  very  interesting  one,  but,  as  I  have  pre- 
viously stated,  not  complete.  The  Board  of  Direction  at  its  meeting 
authorized  an  additional  outlay  to  pay  for  a  future  meeting  of  the 
Development  Committee,  in  order  that  it  may  prepare  a  definite  report 
to  be  submitted  previous  to  the  Annual  Meeting.  This  report  is  now 
before  you  for  discussion.  I  think  there  may  be  variance  of  opinion, 
and,  as  I  have  already  said,  the  Committee  does  not  consider  it  a  final 
report.  The  Committee  has  been  at  work  on  it  for  a  week  and  has 
made  much  progress.  The  Board  of  Direction  has  authorized  it  to 
be  printed  and  sent  out  to  the  members  of  the  Society  in  order  to  get 
their  opinions  to  help  the  Committee  in  presenting  a  definite  report  to 
the  Board  previous  to  the  Annual  Meeting,  when  it  will  be  considered. 

A  Member. — I  notice  a  number  of  things  in  the  report  which  are 
not  in  accordance  with  the  Constitution.  I  do  not  see  how  they  can 
be  adopted  without  conforming  to  the  Constitution. 

The  President. — I  think  the  Committee  understands  that  they 
cannot  be  adopted  without  changing  the  Constitution. 

Onward  Bates,  Past-President,  Am.  Soc.  C.  E. — With  regard  to 
the  specific  question,  and,  generally,  I  wish  to  say  something  and  get 
it  off  my  mind.  First,  if  I  should  happen  to  leave  this  meeting,  I  hope 
you  will  all  understand  it  is  simply  and  solely  because  the  atmosphere 
in  this  room  is  such  that  it  makes  my  head  swim;  it  seems  almost 
unbearable  to  spend  an  hour  here.    I  feel  a  little  dizzy  now. 

Now,  Mr.  President  and  'Gentlemen,  with  regard  to  this  report : 
Speaking  as  Chairman  of  the  Committee,  I  will  say  that  with  a  com- 
mittee of  twenty-eight,  scattered  in  many  directions,  it  was  almost 
impossible  for  the  Chairman  to  perform  any  other  duty  than  that  of 
administrative  officer,  and  he  has  only  fulfilled  that  office  by  having 
a  most  capable  and  willing  Secretary  to  do  the  work.  Therefore,  when 
you  come  to  the  details  of  this  report — there  are  a  great  many  of  them 
— I  hope,  for  the  sake  of  htmaanity,  you  will  not  undertake  to  discuss 
them  all  to-day.  When  it  comes  to  those  details,  however,  I  will  say 
that  the  men  who  actually  did  the  work  on  the  report  know  more  about 
it  than  the  Chairman.  I  am  sure  that  the  Chairmen  of  three  of  the 
Sub-Committees  are  present,  and  those  who  took  the  most  active  part 
in  the  preparation  of  the  report,  with  a  few  exceptions,  are  also  in 
this  audience,  and,  Mr.  President,  it  will  be  a  great  deal  better  to  get 
the  information  in  detail  from  those  who  wrote  it  and  presented  it  at 
the  joint  meeting  of  the  Committee. 

The  President. — I  will  call  on  Mr,  Gardner  S.  Williams, 

Gardner  S.  Williams,  M,  Am.  Soc.  C,  E. — Mr.  President,  to  my 
mind  the  essence  of  this  report  can  be  summed  up  in  a  very  few  words. 
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First,  in  regard  to  our  internal  affairs:  We  propose  that  the  members 
of  the  Board  of  Direction  shall  be  elected  by  the  corporate  members 
in  the  districts  which  they  represent.  The  only  way  in  which  we  have 
been  able  to  think  of  bringing  that  about  is  by  making  every  member 
of  the  Society  a  member  of  a  local  association,  and  then  by  affiliating 
those  associations  in  the  districts  by  some  form  of  organization  that 
will  assure  to  every  member  in  the  district  an  opportunity  to  make 
himself  heard  in  the  selection  of  the  members  of  the  Nominating  Com- 
mittee and  the  Board  of  Direction  from  that  district.  We  have  not 
gone  into  the  full  details  of  that  organization.  We  send  the  thought 
out  to  learn  whether  or  not  it  is  agreeable  to  you.  And,  obviously,  if 
every  member  of  the  Society  is  to  be  a  member  of  a  local  association, 
then  a  portion  of  the  dues  which  he  pays  to  the  National  Society  should 
go  back  to  the  local  association  in  order  to  provide  for  its  expenses. 
So  that,  so  far  as  this  Society  and  the  other  National  Societies  are 
concerned,  they  should  continue,  as  in  the  past,  to  devote  their 
energies  chiefly  to  the  technical  affairs  of  engineers  as  engineers.  We 
say,  however,  that  there  should  be  formed  a  general  organization  of 
engineers  to  take  in  all  engineers,  and  we  begin  at  the  bottom :  We  say 
to  our  local  associations,  get  together  with  the  local  associations  of 
other  Societies;  and  to  our  associations  and  the  local  associations  of 
other  Societies,  get  together  with  the  engineers'  societies  of  your 
localities,  wherever  you  are,  and  if  there  are  any  scattering  engineers 
not  connected  with  any  society,  get  them  into  a  general  local  organiza- 
tion for  the  purpose  of  bringing  their  influence  to  bear  in  civic  affairs. 
And  we  say  to  those  local  organizations  or  affiliations,  as  we  have  called 
them,  get  yourselves  together  in  a  State  organization,  by  delegates,  or 
otherwise.  And  then  we  try  to  form  a  National  council,  composed  of 
representatives  of  the  National  Engineering  Societies  as  such,  and  of 
rei)resentatives  of  the  State  organizations  to  which  we  have  just  re- 
ferred, either  as  State  organizations,  or  as  individual  societies  or  groups 
of  societies,  as  the  members  may  decide. 

In  brief,  those  are  the  two  main  points  of  this  report.  It  also 
emphasizes  the  fact  that  the  engineer  should  participate  actively  in 
civic  affairs  in  his  community.  That  has  been  said  so  often,  that  it  is 
almost  too  trite  to  repeat,  but  we  have  put  it  on  record  once  more. 

To  summarize,  the  proposal  is  to  affiliate  all  engineers  in  a  way 
similar  to  that  already  in  effect  for  furthering  a  National  Department 
of  Public  Works,  and  I  may  say  in  passing  that  an  Act  is  already 
drawn  to  create  such  a  Department,  in  which  there  shall  be  assembled 
all  the  engineering  activities  of  the  General  Government,  which  legis- 
lation should  have  the  active  support  of  every  engineer. 

I  have  presented  what,  to  my  mind,  are  the  main  issues  of  this 
report.  The  rest  is  necessarily  more  or  less  detail.  We  realize  that 
changes  in  the   Constitution  must  be  made,  but  before  we  start  to 
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make  them,  it  is  the  thought  of  the  Development  Committee  that  the 
issuance  of  a  series  of  questions  covering  the  points  which  we  have 
taken  up,  or  will  take  up  in  our  final  report,  questions  submitted  to 
the  membership  of  the  Society,  will  bring  out  statements  and  opinions 
which  will  enable  us  to  ascertain  whether  or  not  the  membership  is 
willing  to  follow  us  in  the  proposals  we  have  made.  K  not,  we,  or 
some  other  development  committee,  should  start  over  again  and  formu- 
late a  programme  which  the  members  are  prepared  to  follow.  I  thank 
you. 

The  President. — I  would  like  to  ask  Mr.  Tinkham  if  he  has  any- 
thing to  say. 

S.  Everett  Tinkham,  M.  Am.  Soc.  C.  E. — Mr.  Williams  has  covered 
so  fully  the  work  of  the  Committee  and  given  in  a  brief  and  condensed 
form,  what  the  Committee  had  in  mind  in  preparing  the  report,  that 
I  do  not  think  I  can  add  any  information  of  importance  at  this  stage 
of  the  discussion.  What  the  Committee  desires  is  the  opinion  of  the 
members  on  the  preliminary  report  now  before  them. 

Robert  A.  Cummings,  M.  Am.  Soc.  C.  E. — Mr.  President  and 
Fellow  Members  of  the  Society :  Perhaps  I  may  supplement  the  remarks 
of  Maj.  Williams  by  referring  to  technical  development. 

Our  Society  is  exclusively  a  technical  organization  and  in  the  past 
has  been  administered  as  such.  Superior  technical  work  requires  that 
its  activities  remain  in  control  of  the  older  and  more  experienced 
members  of  the  profession.  Therefore,  whatever  development  or  ex- 
tension is  proposed  must  require  this  control  as  its  fundamental 
feature. 

On  the  contrary,  the  Development  Committee  has  submitted  to 
yoii  the  proposal  (and  it  has  met  with  encouragement)  that  the  activi- 
ties of  the  Society  should  be  extended  into  welfare  work  and  to  the 
National  domain  of  public  endeavor.  For  this  purpose,  the  basis  for 
organization  and  administration  must  be  placed  in  control  of  the  rank 
and  file  of  the  members  of  the  profession. 

The  report  is  a  harmonizing  of  these  two  principles  in  a  single 
organization,  by  adopting  fundamentals  to  govern  the  development  for 
any  future  scheme  of  organization. 

The  idea  of  the  Technical  Sub-Committee  is  that  there  shall  be 
no  relinquishment  of  our  technical  position,  but  rather  an  effort  to 
improve  and  extend  our  activities  into  neglected  fields,  research,  etc. 
The  common  ground  on  which  we  are  brought  together  in  this  Society 
is  that  of  mutual  technical  interests,  and  these  must  be  maintained. 

The  President. — Is  Mr.  Darling  present? 

The  Secretary. — I  suggest  that  Mr.  Nethercut,  the  Secretary  of 
the  Western  Society  of  Engineers,  and  a  member  of  the  Committee 
on  Development,  give  us  his  ideas. 
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Edgar  S.  Nethercut,  M.  Am.  Soc.  C.  E. — In  considering  the  work 
of  the  Committee  on  Development,  1  believe  that  we  are  ready,  at  this 
time,  to  submit  what  might  be  called  a  proper  cross-section  of  our 
views.  The  first  meeting  of  the  Committee  did  not  develop  ideas  in 
a  sufficiently  clarified  form  to  make  them  worthy  of  presentation.  We 
now  have  before  us  in  this  report  many  things  which  a  number  of  our 
members  will  be  glad  to  see.  It  may  present  some  things  which  we 
are  not  now  ready  to  accept,  and  further  discussion  and  enlightenment 
by  the  membership  will  enable  the  Committee  to  draw  up  a  final 
report.  The  methods  of  organization  proposed  have  been  sufficiently 
outlined  to  make  them  clear. 

It  is  clearly  set  forth  in  the  recommendations  that  the  American 
Society  of  Civil  Engineers  shall  continue  to  be,  as  it  has  for  the  last 
sixty  years,  the  pre-eminent  standard  for  the  Engineering  Profession 
and  practice.  This  should  not  be  neglected,  and  cannot  be  omitted, 
if  we  are  to  succeed.  The  one  thing  that  impresses  me  with  regard  to 
this  report  is,  that  however  fine  a  plan  of  machinery  we  may  set  up 
for  the  organization  of  the  American  Society  of  Civil  Engineers,  unless 
that  machinery  is  propelled  by  the  spirit  of  service  and  co-operation 
on  the  part  of  every  member,  it  will  be  futile. 

I  am  sure  we  all  agree  that  this  report  is  progressive.  I  am 
impressed  with  the  earnest  manner  with  which  it  is  received. 
The  spirit  of  service  must  be  maintained,  and  the  opportunity  now 
presented  in  a  larger  way  than  ever  before,  will  enable  every  member 
of  the  Society  to  participate  fully  in  its  affairs.  This  means  that  the 
present  generation  will  have  a  like  opportunity  as  generations  which 
have  gone  before,  who  did  not  render  service,  and  by  so  doing  be  an 
inspiration  to  us  all;  in  fact,  even  greater  opportunities  are  now  pre- 
sented to  our  members. 

The  President. — I  would  like  to  call  on  the  representative  from  the 
Pacific  Coast,  Mr.  Hall.  Is  he  present?  If  so,  will  he  please  come 
forward  ? 

John  L.  Hall,  M.  Am.  Soc.  C.  E. — I  do  not  feel  it  essential  that 
I  should  come  forward,  because  I  feel  very  strongly  that  the  Com- 
mittee  on  Development  would  rather  hear  from  the  membership 
present  than  otherwise.  I  think  so  far,  the  subject  has  been  well 
covered  and  developed.  I  can  only  say  to  you,  since  I  have  been  called 
forward  as  a  representative  from  the  Pacific  Coast,  that  we,  of  the 
Coast,  are  heartily  in  accord  with  the  report  of  the  Committee.  The 
representatives  from  the  Coast — and  there  are  a  number — have  worked 
hard  and  come  a  long  way,  and  we  are  entirely  satisfied  and  pleased 
with  the  result. 

I  think  that  we  all  would  like  to  hear  more  from  the  representatives 
here  personally — from  the  membership  of  the  Society  as  a  whole — 
particularly  we  of  the  Coast.    We  are  so  scattered  out  there  that  it  is 
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difficult  for  us  to  know  the  feeling  of  the  membership.  The  organiza- 
tion of  a  local  association  has  given  us  an  opportunity  to  get  together 
and  crystallize  our  views,  but  we  remember  that  we  are  in  the  minority 
and  that  the  views  of  the  majority  must  prevail.  Speaking,  therefore, 
for  the  Coast,  I  repeat  that  we  would  like  to  have  an  expression  from 
the  membership  here  present,  who  are  not  members  of  the  Committee 
on  Development. 

The  President. — I  have  called  on  one  or  two  members  of  the 
Committee,  because  I  wanted  those  present  to  get  an  idea  of  what  the 
Committee  has  done,  and  the  reasons  for  it.  As  I  told  you  in  the 
beginning,  this  whole  matter  is  to  be  submitted  again  for  final  action. 
The  Board  of  Direction  has  ordered  this  report  printed  and  issued 
immediately,  in  order  to  get  suggestions  for  the  Committee,  so  that  it 
may  revise  them  or  revise  the  report,  as  it  sees  fit.  I  think  it  would  be 
vsdse  to  hear  from  any  one  who  desires  to  say  anything  on  the  subject. 
The  matter  is  now  practically  open  for  discussion.  We  would  be  glad 
to  hear  from  any  one  who  desires  to  say  anything  in  the  matter. 

John  "W.  Alvord,  M.  Am.  Soc.  C.  E. — As  one  of  the  original  Bolshe- 
vists who  started  the  idea  of  the  Development  Committee,  I  am  pleased 
with  its  report.  Secretary  Hunt  says  that,  "a  Bolshevist  is  a  man  who 
wants  something,  but  does  not  know  exactly  what  he  wants."  I  think, 
perhaps,  in  Society  matters  I  can  qualify  under  that  definition. 

We  are  all  greatly  impressed,  since  the  war,  with  the  tremendous 
impetus  given  to  the  Profession  of  Engineering,  by  the  great  engineer- 
ing need  of  the  Government  and  its  call  to  the  engineers  of  the  country 
and  their  splendid  response.  We  all  feel  that  the  time  has  come  when 
this  country  should  know  more  about  the  Engineering  Profession,  and 
that  the  Engineering  Profession  should  take  a  more  advanced  place 
than  ever  before.  When  we  undertake  to  make  some  concerted  move, 
however,  we  find  that  the  Engineering  Profession  is  divided  into  differ- 
ent technical  activities  which  seem  to  develop  into  vertical  cleavages, 
and  we  also  find  that  it  is  much  divided  into  horizontal  cleavages  by 
societies  for  the  young  men,  societies  for  the  betterment  of  laniversity 
professors,  and  societies  for  the  promotion  of  various  grades  of  activities 
of  many  kinds. 

Now,  I  deprecate  both  these  vertical  and  these  horizontal  cleavages, 
because  I  want  to  see  all  parts  of  the  Profession  united,  so  that  the 
technical  activities  of  this  country  are  so  welded  together  that  we 
shall  strongly  and  rightfully  take  the  place  in  the  nation  which  we 
should  occupy  for  our  service  to  the  country's  best  good  and  for  any 
call  that  the  country  may  make  on  us;  and  I  hope  that  this  report  of 
the  Development  Committee  will  be  a  long  step  in  this  direction. 

In  regard  to  two  headings  of  this  report,  I  find  myself  asking  some 
questions;  possibly  it  is  premature  to  ask  for  too  much  detail  at  this 
time,  yet  I  presume  that  we  must  feel  our  way  along,  and  I  suppose 
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that  the  Committee  has  felt  its  way  along  a  little  farther  than  the 
rest  of  us. 

In  reading  the  report,  and  noting  the  dual  organization  that  has 
been  proposed  and  which  has  been  described  by  one  of  the  speakers — 
the  technical  activity  from  the  top  down,  and  the  welfare  purposes  from 
the  bottom  up — I  do  not  see  quite  clearly  how  these  two  organizations 
work  together  in  the  higher  National  affiliation.  I  observe  that  we 
have  the  recommendation  for  the  united  local  association  and  we  have 
the  recommendation  for  a  State  representation.  Now,  where  does  the 
technical  society — presumably,  we  will  say,  in  this  case,  the  American 
Society  of  Civil  Engineers — cease  to  function  through  the  welfare 
purpose  in  its  dues,  its  duties,  and  its  elections  ?  I  would  be  very  glad 
if  some  member  of  the  Committee  would  make  it  just  a  little  clearer 
to  us. 

The  Presidext. — Mr.  Alvord  has  asked  a  question.  Does  any  mem- 
ber of  the  Committee  desire  to  answer  it? 

KiCHARD  L.  Humphrey,  M.  Am.  Soc.  C.  E. — The  line  of  separation 
between  the  two  organizations  is  at  the  local  association.  In  other 
words,  the  local  association  of  this  Society  functions,  through  the 
district  organization  of  the  Society,  in  all  administrative  and  directly 
in  all  technical  matters  with  the  Society ;  while  in  non-technical  mat- 
ters or  welfare  work,  if  you  please,  the  local  association  functions  with 
the  local  associations  or  sections  of  other  National  Engineering  Socie- 
ties, of  the  local  engineering  societies,  and  the  local  engineers,  through 
the  State  organization  to  the  National  council.  They  are  substantially 
two  separate  organizations,  their  only  common  point  being  the  local 
association  of  the  members  of  this  Society  for  carrying  on  its  technical 
work,  which  local  members  co-operate  with  the  members  of  other 
local  associations  or  sections  of  the  National  Engineering  Societies, 
of  the  local  engineering  societies,  and  the  local  engineers,  in  forming 
the  local  group  or  affiliation  for  carrying  on  welfare  work.  The  Society 
is  interested  in  this  welfare  work  at  the  bottom  through  its  members 
in  the  local  affiliations,  and  at  the  top  through  its  direct  representation 
on  the  National  council. 

Mr.  Alvord. — Then  the  National  organization  is  the  great  society 
of  all  societies — as  distinguished  from  the  American  Society  of  Civil 
Engineers  which  claims  to  be  the  technical  society  in  civil  engineering 
matters  ? 

Mr.  Humphrey. — Yes.  Except,  it  should  be  clearly  pointed  out, 
that  the  National  Engineering  Societies  are  interested  in  welfare  work 
for  the  engineer,  and  will  exercise  a  restraining  influence  on  the 
National  council  through  their  representation  on  it. 

The  President. — Is  there  any  one  else  who  cares  to  discuss  the 
matter  at  present  ?  As  I  told  you  in  the  beginning,  I  understand  from 
the  Chairman  of  the  Committee  that  this  is  just  a  tentative  report.    It 
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is  a  very  good  one,  and  one  which  the  Committee  was  desirous  of  placing 
before  the  Board  meeting  yesterday;  but  there  are  many  things  which 
the  Committee  is  anxious  to  have  discussed — for  use  at  further  meet- 
ings— and  this  discussion  will  help  the  Committee. 

George  F.  Swain,  Past-President,  Am.  Soc.  C.  E. — I  have  only 
read  this  report  once,  or  rather  listened  to  it,  and  I  do  not  like  to  discuss 
a  thing  without  more  careful  consideration.  I  am  very  pleased  with  the 
report,  however,  and  thoroughly  in  sympathy  with  almost  all  of  it. 
With  all  the  big  things  in  it,  I  am  entirely  in  sympathy,  so  far  as  I 
have  had  time  to  consider  them.  There  were,  however,  two  or  three 
little  things  that  occurred  to  me,  as  I  listened  to  it,  which  it  may  be 
worth  while  to  mention.  The  first  is  with  reference  to  licensing 
engineers.  That  paragraph  provides  that  the  Society,  in  co-operation 
with  other  societies,  prepare  a  standard  form  of  bill  for  the  licensing 
of  engineers,  "to  be  used  in  the  framing  of  legislation."  Now,  I  have 
no  objection  to  a  standard  form  of  bill;  but  when  it  says  "to  be  used 
in  the  framing  of  legislation",  that  seems  to  me  clearly  to  imply  that 
this  Society  favors  and  intends  to  advocate  and  promote  such  legisla- 
tion, and,  up  to  the  present  time,  I  have  been  against  the  licensing  of 
engineers.  If  we  are  to  be  licensed,  there  ought  to  be  a  proper  bill, 
but  it  seems  to  me  that  we  are  not  ready  to  advocate  this,  and  that 
the  report  should  read,  "to  be  used  in  the  framing  of  legislation  if 
necessary",  or  something  of  that  kind.  I  submit  that  for  the  con- 
sideration of  the  Committee,  because  it  seems  to  me  that  the  present 
wording  implies  directly  that  this  Society  favors  the  licensing  of 
engineers. 

The  second  thing  that  occurred  to  me  was  something  of  a  similar 
character — in  regard  to  legislation  and  the  development  of  natural 
resources.  It  says  that  the  National  council  shall  maintain  an  agency, 
etc.,  so  that  proper  legislation  may  be  enacted.  That  is  all  right;  but 
there  is  another  thing  more  important  than  that,  and,  that  is, 
that  improper  legislation  shall  be  defeated.  There  is  much  more 
danger,  it  seems  to  me,  in  this  country  at  the  present  time,  from 
improper  legislation  being  enacted,  than  there  is  of  not  enacting  proj)er 
legislation.  We  have  too  much  legislation,  I  think.  I  am  a  great 
believer  in  letting  things  work  themselves  out.  I  think  this  idea  ought 
to  be  brought  in  somewhere,  to  the  end  that  not  only  proper  legislation 
may  be  enacted,  but  that  improper  legislation  may  be  defeated. 

The  third  item  was  in  reference  to  the  code  of  ethics  to  be  prepared. 
I  think  a  code  of  ethics,  if  intended  to  be  enforced,  is  usually  negative, 
and  that  is  the  proper  way.  I  think  the  council  would  find  it 
difiicult  to  get  a  short  positive  code — a  short  code  which  would  cover 
all  the  things  a  man  ought  to  do.  You  can  get  a  much  shorter  code 
if  you  will  lay  down  a  few  general  principles  or  things  he  ought  not 
to    do.      A    code   of    ethics    may   be   a   good    deal    of    a    farce,    any- 
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way,  if  it  simply  consists  of  positive  generalities.  You  have  got  to 
assume  that  a  man  has  moral  character,  that  he  can  recognize  what  is 
right  without  having  it  put  down  on  paper;  and  if  he  cannot  do  that, 
no  code  will  do  him  any  good.  It  would  be  much  better  to  state 
clearly  the  things  a  member  of  the  Society  ought  not  to  do,  and  I 
think  it  would  be  rather  demeaning  to  the  Society  to  try  to  lay  down 
a  statement  of  all  the  things  its  members  ought  to  do.  Such  a  list 
would  naturally  include  a  great  many  things  that  every  one  would 
know  he  ought  to  do,  and  what  is  the  use  of  putting  them  in? 
There  is  a  contradiction  between  a  "short  code"  and  a  code  of  "posi- 
tive character."  Personalty,  I  think  the  present  code  of  ethics  is  a 
good  one,  if  it  is  made  clearly  enforceable,  so  that  if  a  man  violates  it, 
he  may  be  punished. 

L.  D.  Eights,  M.  Am.  Soc.  C.  E. — This  report  provides  for  a  great 
extension  of  the  activities  of  the  Society.  Article  1,  Section  C,  rec- 
ommends four  meetings  each  year  of  the  local  associations,  and  pro- 
vides for  four  general  meetings  a  year  of  the  Parent  Society,  as 
against  the  present  two.  There  is  a  provision  for  increase  in  the  pub- 
lications, for  abstracts  from  engineering  articles,  and  for  a  technical 
staff  under  the  direction  of  the  Publication  Committee.  Probably 
all  these  things  can  be  carried  out  at  the  present  time  under  our  present 
Constitution.  The  one  important  point  which  occurs  to  me  is  that 
we  cannot  do  these  things  unless  we  have  more  money,  and  I  would 
like  to  ask  the  Committee  how  it  proposes  to  get  the  money.  You 
know  our  annual  dues  are  fixed  by  the  Constitution  at  $15  for  members 
outside  of  District  ]S[o.  1  and  $25  for  members  resident  in  that  District. 
There  is  a  move  in  the  New  York  District  to  form  a  local  association, 
and  to  request  the  Board  of  Direction  to  change  the  Constitution  so 
as  to  make  a  change  in  the  dues.  In  other  words,  the  local  association 
in  the  New  York  District  proposes  that  its  members  pay  for  its  meet- 
ings, just  as  the  local  associations  in  other  places  pay  for  their 
meetings,  and  that  there  will  be  no  difference  between  resident  and 
non-resident  dues.  As  a  suggestion,  you  know  that  the  dues  have  not 
been  changed  for  20  years,  but  almost  everything  else  has  advanced 
to  after-war  prices.  What  would  you  think  of  raising  the  dues  through- 
out the  whole  country  to  $25  ?  The  only  other  way  that  I  know  to  get 
the  money  to  carry  on  these  activities  would  be  possibly  to  go  into 
matters  more  commercially  in  the  publications;  the  Publication  Com- 
mittee has  had  under  consideration  the  question  of  adopting  adver- 
tising in  order  to  get  money  to  carry  on  our  various  technical  activities. 
We  do  not  know  how  the  Society  or  the  Development  Committee  will 
receive  this,  but  I  bring  it  before  you  for  your  consideration. 

W.  H.  Woodbury,  M.  Am.  Soc.  C.  E. — I  want  to  commend  the 
Committee  on  its  report.     I  think  it  is  a  magnificent  move  forward. 
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That  this  Committee  has  made  such  a  move  forward,  brings  to  my 
mind  a  fact  that  we  should  not  overlook;  it  is  a  representative  Com- 
mittee. 

Under  (g),  on  page  4  of  the  report,  it  speaks  of  having  an  annual 
conference  of  delegates.  This  Committee  has  perhaps  done  more 
for  the  advancement  of  our  Society  than  any  other  one  organization 
that  we  have  had  in  years,  and  the  very  fact  that  it  is  composed  of 
representatives  (with  a  few  exceptions)  is  proof  that  this  is  a  very 
valuable  principle  of  organization,  and  I  cannot  see  why  we  should 
not  perpetuate  this  principle  and  make  a  similar  body  the  governing 
body.  We  have  a  Board  of  Direction  which  is  too  large  for  an  execu- 
tive body  and  too  small  to  be  representative.  To  my  mind  the 
quickest  way  to  get  action  and  representative  government  is  by  making 
this  a  feature  of  our  organization  and  cutting  out  a  large  part  of 
our  unwieldy  machinery.  Taking  the  suggestion  (a),  "That  every 
member  of  the  Society  be  a  member  of  a  local  association",  combined 
with  the  idea  of  a  representative  governing  body,  we  have  the  ideal 
method  of  government.  Every  member  should  belong  to  a  local  asso- 
ciation, and  the  local  association  have  a  representative.  These  repre- 
sentatives would  come  directly  from  the  local  associations  and  speak 
for  them.  That  would  be  a  government  which  would  be  directly  in 
touch  with  every  individual  member.  As  it,  is  now,  it  is  impossible 
for  our  Board  of  Direction  to  be  very  definitely  representative,  and  I 
think  that  this  is  a  feature  we  should  have. 

Another  thing  I  want  to  speak  of  is  the  matter  of  Society  publi- 
cations. The  question  in  my  mind  is  whether  or  not  we  should  increase 
them  very  greatly,  and,  as  a  matter  of  purely  a  question  to  be  asked, 
I  would  like  to  throw  out  the  following  for  consideration.  Compare 
our  publications  with  any  publication  that  is  put  "on  its  own"  and 
made  to  be  self-supporting,  similar  to  our  great  technical  magazines 
that  must  stand  the  test  without  artificial  support.  Let  us  think  of 
our  publications  in  that  position.  What  would  be  the  result  if  that 
were  to  be  the  test  ?    I  throw  this  out  merely  as  a  question. 

Clarence  Blakeslee,  M.  Am.  Soc.  C.  E. — There  is  one  thing  in 
this  Committee  report  that  strikes  me  and,  that  is,  the  opportunities 
offered  to  the  young  men.  When  I  was  young,  I  wrote  a  paper,  but 
when  I  took  it  to  my  partner,  he  said:  "Well,  Blakeslee,  they  won't 
want  it — it  won't  do — the  Society  will  never  take  it,  and  I  don't 
blame  them."  If,  however,  the  Society  had  taken  that  paper  at  that 
time,  it  would  have  done  me  a  great  deal  of  good.  So  I  feel  that  the 
young  men  in  our  Society  ought  to  have  a  chance.  In  this  technical 
work  we  want  good  papers,  and  I  want  to  appeal  to  the  Board  of  Direc- 
tion, and  our  Secretary,  to  give  the  young  man — the  young  brother — 
a  chance.  If  a  young  member  has  written  a  paper — even  if  it  is  a 
little  long — slip  it  in,  and  it  will  do  him  a  world  of  good. 
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The  Secretary. — I  want  to  say  one  word  regarding  the  code  of 
ethics.  I  do  not  think  that  Professor  Swain  touched  on  the  real  thought 
about  the  code  of  ethics.  Whether  positive  or  negative,  the  really  im- 
portant thing  about  a  code  of  ethics  is  the  ability  to  enforce  it.  That  is 
what  this  Society  has  not  got. 

Professor  Swain. — I  thoroughly  agree  with  Mr.  Hunt.  I  took  it 
that  was  covered  by  another  paragraph  which  provided  for  more  eilec- 
tive  means  of  disciplining  and  expulsion.  I  do  not  know  whether  that 
was  so  interpreted  by  the  Committee. 

Mr.  Hall. — May  I  say  just  a  word  on  some  of  these  less  impor- 
tant affairs,  Mr.  Darling,  Chairman  of  our  Sub-Committee,  not  being 
here.  This  question  of  the  code  of  ethics  has  been  mentioned,  and  with 
it  you  may  note  what  we  say  about  the  definition  of  the  word  "engi- 
neer." What  is  presented  to  you  in  the  report  is  a  specification  for  a 
code  of  ethics,  and  a  specification  for  a  definition.  The  Committee 
had  a  number  of  definitions,  but  it  had  not  sufficient  time  to  analyze 
them  and  bring  them  before  you  as  its  last  word  on  that  subject. 

As  to  the  code  of  ethics,  I  will  say  that  there  was  a  positive  code 
submitted,  conforming  to  the  specification,  and,  on  the  first  reading, 
it  was  adopted  unanimously  by  the  Sub-Committee.  We  had,  how- 
ever, a  great  many  other  data,  and  the  report  was  becoming  entirely 
too  long.  For  that  reason,  the  code  of  fethics  was  suppressed  and  a ' 
specification  for  one  substituted.  I  hope  the  membership  will  deal 
with  the  code  of  ethics  with  an  open  mind  when  it  comes  to  it. 

Hunter  McDonald,  Past-President,  Am,  See.  C.  E. — I  find  myself 
in  almost  entire  accord  with  what  I  read  in  this  report.  I  have  read 
it  rather  hastily,  but  I  am  somewhat  familiar  with  some  of  the  things 
in  it,  and  I  will  reserve  my  remarks  and  criticisms  for  some  more 
deliberate  occasion  and  submit  them  in  writing  to  the  Committee,  if 
I  find  that  I  do  not  tally  with  it  in  many  respects. 

I  want  to  congratulate  Past-President  Talbot  on  his  wisdom  in 
selecting  this  Committee,  and  to  congratulate  the  Committee  on  its 
splendid  work.  Several  members  of  the  Committee  have  asked  me  to 
give  them  the  result  of  my  experience  with  a  local  organization  in  a 
city  where  no  previous  organization  of  engineers  existed — which  is 
one  of  the  problems  to  be  confronted  in  any  movement  looking  toward 
the  unification  of  the  profession.  Personally,  I  am  a  strong  believer 
in  the  power  of  the  local  organization.  I  think  it  should  have  autonomy 
just  as  far  as  possible.  I  am  personally  very  much  in  favor  of  State 
organizations.  I  think  the  engineers  of  each  State  ought  to  be  in  a 
position  to  interest  themselves  in  public  affairs  whenever  necessary, 
and  should  have  an  organization  through  which  to  do  it.  I  do  not 
believe  we  can  attain  our  best  success  in  securing  public  recognition 
by  placing  members  of  our  profession  only  in  official  positions.  We 
have  to  travel  a  long  road;  we  have  to  educate  public  sentiment  up  to 
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the  point  of  recognizing  the  necessity  for  engineering  and  engineering 
advice  in  public  activities.  I  think  our  professional  engineering  socie- 
ties have  failed  to  recognize  one  very  important  feature,  in  connection 
with  the  unification  of  the  Engineering  Profession,  that  is,  that  a 
very  large  body  of  competent  and  splendid  engineers  are  not  members 
of  any  organization.  There  are  a  great  many  of  them,  and  when  we 
seek  unification  we  must  remember  that  these  engineers  must  be  given 
something  to  attract  them,  in  order  to  bring  them  into  the  organization. 

I  think  the  way  we  will  get  recognition  as  a  profession  is  by  the 
engineers — the  men  who  call  themselves  engineers  and  have  the  right 
to  do  so — associating  themselves  together  in  every  community  where 
there  are  ten  or  twelve,  and  assuming  a  position  in  the  community 
which  will  induce  the  public  to  have  confidence  in  them  and  feel 
that  they  have  no  axes  to  grind  and  no  ulterior  motives,  but  that  they 
will,  as  far  as  they  can  in  a  general  way,  advise  the  public  with  regard 
to  local  affairs.  The  public  does  not  take  that  kind  of  advice  very 
kindly,  because  you  cannot  arouse  public  opinion  on  any  matter  until 
the  people  are  confronted  with  a  calamity.  It  is  the  duty  of  the 
Engineering  Profession  to  endeavor  to  prepare  and  educate  the  public 
before  the  calamity  occurs.  I  do  not  mean  that  engineers  should  go 
into  detail  and  undertake  to  work  out  problems  free  of  charge  to  the 
civic  body  or  the  State;  but  they  should  try  to  secure,  in  the  community 
in  which  they  live,  and  in  their  State,  the  confidence  of  the  public  to 
the  extent  that  the  people  will  at  least  feel  that  if  they  are  taking  their 
advice,  they  are  going  in  the  right  direction. 

I  would  call  the  attention  of  the  Committee  to  the  excellent  methods 
pursued  by  the  International  Rotary  Club,  of  which  I  am  a  member. 
A  strong  feature  of  its  hold  on  its  membership  and  the  public,  wherever 
branches  are  located,  is  the  noon-day  luncheon.  Adopting  that  plan 
in  our  commimity  two  or  three  years  ago,  we  became  associated  with 
the  Commercial  Club,  not  under  their  orders,  but  under  the  same  roof. 
We  have  given  that  Club  to  understand  that  we  are  there  to  serve  it 
as  a  body,  and  we  have  been  called  on  many  times  to  do  so,  and  have 
done  it.  We  have  a  membership  of  about  125,  and  the  average  attend- 
ance at  luncheon  is  about  25.  Our  programme,  usually  consists  of 
committee  reports  and  discussion  of  non-technical  matters.  Once  a 
month  we  have  a  technical  paper  with  discussion.  We  have  standing 
committees  on  various  subjects,  and  we  require  reports  from  them 
from  time  to  time;  and  if  they  do  not  report,  a  new  committee  is 
appointed.  We  feel  that  our  organization  is  gradually  winning  the 
public  confidence,  and  that  we  are  now  in  a  position  to  do  much  good. 

I  throw  this  out  as  a  suggestion  that  may  be  valuable  in  those 
communities  where  there  are  no  sections  of  the  National  Engineering 
Societies.  Where  sections  of  the  National  Engineering  Societies 
already  exist,  I  am  not  very  familiar  with  the  problem;  but  it  is  a 
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problem,  and  it  can  be  solved,  and  your  Committee  must  find  a  way 
to  solve  it.  The  thing  we  must  avoid  is  that  which  has  separated  our 
churches  in  all  the  communities — the  endeavor  to  push  the  propaganda 
of  each  particular  organization.  Our  effort  must  be  to  unite  them,  and, 
in  that  way,  to  unite  the  Profession. 

C.  F.  LowETH,  M.  Am.  Soo.  C.  E. — I  had  only  a  few  minutes  to 
peruse  this  report  before  coming  here,  and  I  was  very  well  pleased  with 
it.  I  congratulate  the  Committee  on  being  able  to  put  forward  such 
an  excellent  report  in  so  short  a  time.  However,  there  have  been 
some  matters  in  connection  with  its  discussion  from  the  floor,  which 
make  me  feel  practically  Jhat  the  Committee  in  this  report  says  one 
thing  and  that  some  of  its  members,  in  their  minds,  have  another  thing 
in  view. 

We  have  heard  this  afternoon — and  I  have  heard  many  times  in 
the  past — the  emphasis  laid  on  the  statement  that  the  National  Soci- 
eties are  technical  societies;  that  they  have  never  done  anything  else 
and  are  not  organized  so  that  they  can  do  anything  else,  and  that  the 
welfare  work,  so-called,  of  the  Engineering  Profession  must  come  from 
other  sources.  That  does  not  seem  to  me  to  be  a  correct  analysis.  The 
American  Society  of  Civil  Engineers  has  done  a  great  many  things 
in  the  line  of  welfare  work  for  engineers.  The  American  Society  of 
Civil  Engineers  adopted  several  years  ago  an  admirable  code  of  ethics. 
It  has  standing  committees  that  have  done  good  work,  and,  through 
the  efforts  of  those  committees,  very  noble  work  has  been  done  in 
respect  to  engineers.  Several  years  ago — referring  to  the  licensing  of 
engineers — a  bill  was  prepared  which  at  that  time  was,  and  perhaps 
is  now,  the  best  bill  for  licensing  engineers  in  existence.  We  may  not 
all  agree  that  there  should  be  licensing;  but  if  there  is  to  be  a  bill, 
that  which  this  Society  fathered  and  put  forth  is  well  worth  the 
attention  of  engineers.  In  many  other  ways,  this  Society  has  stood 
for  things,  not  only  for  the  technical  advantage  and  interest  of  engi- 
neers, but  for  their  welfare.  Now  this  Society  is  part  and  parcel  of 
the  engineering  organization,  an  engineering  organization  which  has 
be'en  standing  for  a  great  many  things  that  pertain  to  the  welfare  of 
engineers.  It  may  be  that  in  the  past  this  Society  and  the  other  soci- 
eties— the  National  Societies — have  not  done  as  much  along  this  line 
as  they  should.  We  all  feel  at  times  that  we  are  not  doing  what  we 
would  like  to  do.  Every  one  who  belongs  to  a  club,  or  a  church,  or  any 
organization,  at  times  feels  that  perhaps  the  organization  is  not  doing 
what  it  should;  but  we  rarely  go  out  and  organize  something  else 
to  accomplish  what  is  desirable  through  the  means  at  hand,  and  it 
seems  to  me  that  is  what  we  should  do  here,  that  to  the  extent  to 
which  the  welfare  of  engineers  has  not  been  taken  care  of  by  the 
American  Society  of  Civil  Engineers,  we  should  change  our  attitude, 
and  if  necessary  our  Constitution,  so  that  we  can  keep  abreast  of  the 
times. 
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It  seems  to  me  that  there  is  absolutely  bo  occasion  for  us  to  seek 
out  new  activities,  new  organizations  to  do  the  things  that  this  Society 
was  organized  to  do  and  has  done  fully  as  well  as  any  other  organiza- 
tion, and  which,  with  the  prestige  of  its  membership  and  the  accumu- 
lation of  its  good  work  back  of  it,  I  feel  it  can  do  better  than  any 
other  organization. 

T.  C.  Hatton,  M.  Am.  Soc.  C.  E. — I  desire  to  support  what  Mr. 
Loweth  has  said.  It  seemed  to  me  while  Mr.  Hunt  was  reading  the 
report — I  had  not  read  it  before — that  the  Committee  proposes  to  give 
birth  to  a  child  which  must  be  taken  care  of  until  it  is  strong  enough 
to  take  care  of  itself.  I  have  been  connected  with  a  great  many  asso- 
ciations. I  am  now  connected  with  one  in  which  the  different  local 
associations  of  the  various  National  Societies  and  a  few  of  the  civil 
engineers  are  members.  In  fact,  the  civil  engineers  run  the  association. 
I  think  there  are  only  about  10  or  12  members  of  that  Society,  while 
there  are  400  or  500  members  of  the  others.  Our  National  Society  has 
never  done  a  thing  for  us,  never  suggested  doing  anything  for  us.  I  am 
also  President  of  the  State  Engineers'  Society.  We  have  never  had  any 
recognition  of  any  kind  from  our  Parent  Society,  and,  up  to  the 
present  time,  all  the  associations  to  which  I  have  belonged^and  I 
have  been  an  officer  of  most  of  them — have  not  had  any  affiliation  with 
a  National  Society,  and  I  do  not  see  that  these  committee  reports  will 
do  us  any  more  good.  I  know  you  have  congratulated  the  Committee, 
and  its  members  have  done  hard  work,  but  right  back  of  its  report  is 
the  same  old  story ;  you  can  see  the  proof  of  it  in  this  room — look  at  the 
bald  heads  present — we  have  been  coming  here  for  years.  You  do  not 
see  very  many  young  men;  there  is  not  a  really  young  man  here.  Wliy 
does  he  not  come?  Because  we  old  men  who  have  been  coming  here  for 
years,  do  not  want  to  be  disturbed  from  our  old  ideas.  It  does  not 
appeal  to  the  young  men,  that  attitude.  Out  of  54  or  55  young  men  in 
my  organization,  whom  I  have  asked  several  times  to  become  members 
of  the  American  Society  of  Civil  Engineers — some  of  them  are  mem- 
bers—many put  up  the  question :  "Wliat  is  the  Society  going  to  do  for 
me?  I  read  your  Proceedings,  but  they  are  far  too  technical  for  me  to 
understand.  They  do  not  come  down  to  bed-rock  like  the  engineering 
magazines.  I  cannot  understand  them;  I  am  not  well  enough  edu- 
cated to  understand  them;  they  do  not  do  me  any  good.  I  get  my 
information  from  the  Engineering  News-Record  and  other  papers  of 
that  kind." 

One  thing  in  Mr.  Eight's  remarks  appealed  to  me.  He  six)ke  about 
the  increase  in  dues.  I  am  in  hearty  accord  with  it;  to  anything  that 
is  going  to  assist  the  younger  men  in  our  organization,  I  say  "Amen". 

Another  thing,  Mr.  Blakeslee  spoke  about  the  publications:  If  the 
Publication  Committee  of  our  Society  should  invite  the  younger  ele- 
ment of  the  Society  to  contribute  to  the  publications,  I  think  they 
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would  be  a  great  deal  more  interesting  and  bring  our  younger  men 
closer  to  the  Society  than  we  have  ever  been  able  to  bring  them.  If, 
however,  you  are  going,  with  this  report,  to  organize  your  local  mem- 
bers into  societies — city  or  district,  and  then  State — and  then  let  them 
swim  or  sink  for  themselves,  it  will  be  worse  than  it  is  now.  You 
talk  about  personal  service.  I  preach  that  all  the  time;  but  I  want 
you  to  know  that  there  is  something  besides  personal  service — it  is 
Society  service.  We  cannot  be  satisfied  with  personal  service,  each 
person  must  give  his  service  to  the  Society  too. 

A.  F.  Blaser,  M.  Am.  Soc.  C.  E. — I  have  an  apology  or  two  to  offer 
for  being  here:  First,  I  am  not  bald-headed,  so  I  do  not  believe  I  can 
classify;  second,  I  believe  this  is  the  "cold"  room,  and  I  thought  we 
were  to  have  a  warm  welcome.  I  should  call  it  a  hot  reception,  so 
much  so  that  I  really  feel  like  apologizing  for  saying  anything. 

On  the  other  hand,  I  feel  that  the  Committee  on  Development  is 
still  here,  and  as  we  all  come  from  various  parts  of  the  country,  it  seems 
to  me  that  there  is  no  better  opportunity  for  the  Committee  to  become 
acquainted  with  our  views  than  now.  It  is  for  that  reason  only  that 
I  care  to  say  a  few  words. 

By  what  Messrs.  Loweth  and  Hatton  have  said,  I  am  reminded  of 
a  little  story  which  will  illustrate  my  idea:  Traveling  abroad,  in 
Rome,  some  years  ago,  we  ran  across  an  American  who  had  been  all 
OA'er  the  city,  and  had  seen  all  the  wonderful  sights  in  that  old  civiliza- 
tion. Some  one  said  to  him,  "How  have  you  enjoyed  them?"  "Well," 
he  said,  "it  is  pretty  fair,  but  do  you  know  I  have  not  had  a  good 
steak  since  I  have  been  here  in  Eome?"  I  confess  that  I  felt  there 
was  nothing  further  to  discuss  after  that  statement. 

I  have  a  great  deal  of  sympathy  for  all  those  who  feel  toward  the 
Society,  as  they  evidently  do,  that  it  has  represented  and  does  repre- 
sent a  certain  tradition  which  must  be  respected.  I  feel  very  strongly 
on  that  subject.  We  are  engineers.  This  is  an  Engineering  Society, 
and  I  believe  in  the  technical  definition  absolutely.  It  is,  therefore, 
with  some  hesitancy  that  I  mention  the  other  thing  that  it  is  necessary 
to  mention,  the  fact  that  you  must  consider  the  welfare  of  the  younger 
engineers  whether  you  wish  to  or  not.  If  this  Society  is  going  to 
prosper  and  succeed,  it  must  be  done — with  all  due  respect  to  the  older 
men.  And  with  all  their  love  for  the  Engineering  Society — the  Ameri- 
can Society  of  Civil  Engineers — I  think  they  will  have  to  face  this 
other  issue  also.  I  have  come  rather  slowly  to  Minneapolis,  from  Cleve- 
land, stopping  in  several  places.  I  called  on  a  man  who  had  charge 
of  a  very  important  piece  of  work,  and  there  were  a  number  of  negroes 
on  the  job,  whose  pay  was  the  same  as  his.  He  said  that  on  a  certain 
night  he  had  had  charge  of  a  gang  of  men  on  important  work,  all  that 
night  and  next  day,  on  the  time  basis,  and  each  man  under  him  had 
drawn  $15  pay,  while  he  had  drawn  $7. 
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Now,  I  do  not  like  to  mention  these  things,  but  I  do  believe  it  indi- 
cates something  which  we  have  to  recognize.  I  am  immensely  pleased 
that  a  good  portion  of  this  report  is  devoted  to  weKare  work.  I  be- 
lieve that  those  who  read  the  signs  of  the  times  must  recognize  that 
the  world  is  not  quite  as  it  used  to  be,  whether  we  wish  it  or  not,  for 
the  simple  reason  that  there  are  other  organizations  (and  I  am  not 
referring  particularly  to  engineering  organizations),  but  there  are 
other  organizations  in  the  world,  which  are  looking  out  primarily  for 
the  welfare  of  its  members,  and  we  must  recognize  that  there  is  a 
lack  which  should  be  overcome.  I  have  had  many  men  speak  to 
me  about  this.  They  say,  "We  do  not  like  to  do  this,  but  what  can  we 
do?"  I  merely  mention  that  subject  in  order  to  give  what  my  experi- 
ence would  dictate.  I  wish  to  congratulate  the  Committee  on  empha- 
sizing that  feature  of  the  work. 

J.  A.  OcKERSON,  Past-President,  Am.  Soc.  C.  E. — I  want  to  say 
that  there  is  one  thing  we  should  try  to  overcome,  and  that  is  the 
indifference  among  the  majority  of  members  of  this  Society  about 
voting.  Ask  the  members  to  express  an  opinion  or  vote  on  any  subject, 
no  matter  how  important,  and  you  will  get  about  one-third  of  them 
to  reply.  That  is  something  we  should  take  into  consideration  when 
we  start  out  on  this  propaganda,  and  that  is  what  we  ought  to  eliminate. 

As  to  the  young  man  who  asks,  "What  can  you  do  for  me?"  He 
should  realize  that  he  has  something  to  do  for  the  Society.  He  is  apt 
to  forget  that. 

Tributary  to  our  Local  Association  in  St.  Louis,  we  have  normally 
more  than  200  members;  that  is,  we  have  about  60  who  pay  a  small 
fee  for  membership.  If  the  Parent  Society  should  conclude  to  allow 
each  local  association  a  certain  sum  for  carrying  on  its  business,  that 
might  help;  we  have  tried  in  various  ways  to  get  local  members  to 
join  our  local  association,  but  with  indifferent  success.  Perhaps  the 
Development  Committee  can  find  some  practicable  method  of  listing 
all  members  within  a  given  district  as  members  of  a  local  association. 

We  had  a  meeting  recently,  and  something  came  up  from  which  it 
appeared  that  the  Local  Association  would  take  a  step  that  the  National 
Society  had  not  authorized.  It  was  suggested  that  our  Constitution, 
approved  by  the  Parent  Society,  did  not  allow  us  to  do  that,  and  one 
member  responded,  "The  quicker  we  cut  loose  from  it,  the  better." 
That  is  another  phase  to  be  considered.  How  far  can  the  Society  prop- 
erly control  the  actions  of  the  local  associations?  I  mention  these  few 
practical  points  which  have  occurred  to  me  as  these  talks  have  been 
made. 

A  Member. — I  want  to  say  that  I  am  heartily  in  favor  of  the  plan 
proposed  by  the  Committee,  but  the  question  arises,  How  will  you 
perfect  it?  Will  you  leave  it  to  a  development  committee,  scattered 
all  over  the  country,  and  composed  of  men  busy  with  other  duties? 
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It  seoms  to  me  that  the  time  is  now  ripe  for  engineers  to  get  together 
and  plan  something  to  perfect  this  re-organization.  That  means  a  vast 
amount  of  work,  which  you  can  hardly  expect  to  have  performed 
voluntarily.  I  suggest  that  the  Society  take  the  lead  and  that  the 
other  National  Societies  be  asked  to  come  in  and  raise  sufficient  funds 
to  put  this  re-organization  into  effect,  and  that  a  sufficient  amount 
l)e  raised  afterward  to  carry  on  the  work  of  the  organization.  It 
seems  to  me  we  ought  to  take  steps  at  once  to  raise  at  least  $1  000 
per  annum,  to  carry  on  this  work.  It  will  be  necessary  that  the  local 
associations  be  made  to  aid  in  doing  this.  If  it  is  left  entirely  to  vol- 
untary effort,  it  will  take  several  years  to  accomplish.  So  I  want  to 
suggest  now  that  we  raise  the  fvmds  and  that  the  Society  take  this 
up  at  this  time. 

G.  C.  Mason,  M.  Am.  Soo.  C.  E. — There  is  one  point  in  connection 
with  this  report  that  has  not  been  thoroughly  brought  out,  that  is, 
the  fact  that  this  Committee  has  done  a  great  deal  more  work  than  is 
indicated  in  the  report.  The  report  has  been  made  as  brief  as  possible, 
touching  only  the  fundamentals,  and  I  doubt  if  the  last  speaker  is 
familiar  with  the  extent  to  which  many  of  the  details  have  been 
worked  out. 

As  to  the  matter  of  increasing  the  dues,  I  believe  I  am  correct  in 
saying  that  such  an  increase  is  a  matter  of  secondary  consideration.  A 
member  is  not  asking  whether  our  dues  are  $15  or  $25.  He  is  asking. 
Am  I  getting  value  received?  If  the  Society  gives  him  $25  worth,  he 
is  perfectly  willing  to  pay  that  sum. 

Charles  Hansel,  M.  Am.  See.  C.  E. — I  believe  that  we  as  engineers 
take  a  great  deal  too  much  credit  for  our  accomplishments.  I  think  we 
talk  too  much  about  it.  I  do  not  hope  to  get  others  to  agree  with  us. 
to  be  obsessed  in  the  same  way,  until  each  of  us  takes  not  only  an 
active  part  but  an  actual  part  in  the  civic  work  of  the  community. 
From  time  to  time  we  have  been  asked  to  take  an  active  part,  which 
we  should  do,  not  as  engineers,  but  to  associate  ourselves  actively  with 
civic  bodies  as  citizens  of  the  United  States,  forgetting  all  the  time  that 
one  is  an  engineer,  if  he  can,  and  going  in  and  doing  his  share  as  a 
citizen. 

I  shall  hope  that  all  of  you  will  agree  with  Item  8  on  page  7  of 
the  report,  that  that  should  be  the  sentiment  of  this  Convention  and 
should  be  uttered  to  the  world.  It  is  a  duty  proudly  to  be  achieved. 
You  have  heard  a  great  deal  of  what  is  due  us,  but  not  so  much  about 
what  is  due  from  us  to  other  people.  I  have  gotten  into  this  civic 
work,  and  I  find  that  I  have  been  an  awful  slacker.  I  believe  that 
any  one  who  has  gotten  into  it,  will  find  that  he  has  been  a  slacker; 
and  so  I  have  been  obsessed,  through  all  these  Committee  meetings, 
with  the  feeling  that  somehow  or  other  we  should  get  our  Society  to 
say  to  the  world  that  we  have  found  our  obligation  and  are  now  pre- 
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pared  to  undertake  to  discharge  that  duty;  and  I  shall  hope  that 
this  Convention  will  send  out  to  the  world  the  sentiment,  if  not  the 
phraseology,  contained  in  Item  8,  in  the  drafting  of  which  I  confess 
I  had  a  hand.  Change  it  if  you  will,  as  to  the  wording,  but  do  not 
take  out  the  urgent  call  that  each  engineer  shall  join  the  civic  asso- 
ciation of  his  commimity. 

George  G.  Anderson,  M.  Am.  Soc.  C.  E. — Gentlemen,  Members  of 
the  American  Society:  Being  a  member  of  the  Committee  on  Develop- 
ment, I  do  not  feel  that  I  should  say  very  much  at  this  time.  I  think 
the  members  of  the  Committee  are  here  in  a  receptive  attitude;  we 
have  submitted  a  report,  to  be  presented  at  this  business  meeting.  In 
the  preparation  of  that  report,  we  have  more  or  less  unconsciously 
listened  to  expressions  of  the  members  of  the  Society  on  the  subjects 
before  us,  and  we  desire  at  all  times  to  get  as  many  as  possible  of  those 
expressions. 

There  are,  however,  one  or  two  points  I  want  to  refer  to,  to  eluci- 
date some  questions  which  have  been  raised. 

I  think  it  is  fitting  for  myself,  and  in  that  I  may  speak  for  the 
members  of  the  Committee,  to  say  that  we»  are  very  grateful  for  the 
kind  remarks  that  have  been  made  about  this  report.  I  think  we 
have  unburdened  ourselves  at  this  time.  Personally,  I  am  not  alto- 
gether satisfied  with  it,  and  I  am  very  pleased  to  find  that  others  have 
a  better  opinion  of  it  than  I  myself  have.  I  accepted  appointment 
on  this  Committee  in  the  spirit  Mr.  Nethercut  has  mentioned — that 
of  service — as  I  am  sure  all  the  members  of  the  Committee  did.  I 
had  been  thinking  along  this  line  for  a  number  of  years,  and  I 
was  particularly  impressed  with  one  portion  of  the  resolution  creat- 
ing the  Committee,  that  the  "sociological  and  economic  conditions 
are  in  a  state  of  flux  and  are  leading  to  new  alignments  of  the  ele- 
ments of  society."  I  think  that  was  the  crux  of  the  situation  and 
that  that  was  the  impression  conveyed  to  the  Committee  on  Develop- 
ment. I  said,  at  the  first  meeting  in  Chicago,  that  I  had  approached 
the  whole  question  with  an  entirely  open  mind.  I  am  still  of  an  open 
mind,  and  I  think  every  member  of  this  Committee  is  of  an  open 
mind,  although  more  or  less  committed  to  the  principles  of  this  report ; 
we  are  of  an  open  mind  on  the  subject  of  the  grave  changes  which 
must  be  considered  by  this  Society,  whether  we  like  them  or  not,  and 
which  must  be  considered  and  acted  on  by  the  Profession  at  large. 

Personally,  I  am  entirely  in  sympathy  with  the  view  that  any 
change  we  may  bring  about  must  be  based  on  what  Mr.  Blaser  has 
referred  to  as  the  recognition  and  understanding  of  the  needs  and  the 
wants  of  the  younger  members  of  the  Profession;  and  I  think  the 
whole  report  which  has  been  submitted  for  your  consideration,  is  based 
on  that  fundamental  idea,  first,  on  the  individual  member,  and,  par- 
ticularly, the  younger  members  of  the  Society  or  the  Profession,  and 
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then  on  the  method  by  which  he  can  get  together  with  others,  and 
that  is  through  the  local  associations.  It  is  just  in  expansion,  perhaps, 
or  illumination  of  what  some  of  the  local  associations  in  some  sections 
of  the  country  have  done  in  that  respect,  that  I  want  to  touch  on,  and 
particularly  in  their  aspect  to  the  question  that  Professor  Swain 
referred  to.  that  is,  the  question  of  license.  I  am  in  accord  with 
Professor  Swain,  to  some  extent,  when  he  says  that  he  is  opposed  to  the 
principle  of  license.  I  think  we  must  recognize  that  the  Profession  is 
divided  on  that  question;  but  whether  we  are  divided  or  not,  we  have 
to  meet  that  question  as  a  practical  question,  and  it  is  the  duty  of 
this  Society  and  of  the'  combined  Engineeiing  Profession  to  meet 
it  intelligently,  and,  if  I  may  say  so,  intellectually.  It  is  not  a  local 
•question.  It  is  a  matter  for  consideration  everywhere;  it  has  been  or 
is  before  legislative  bodies  in  New  York,  Indiana,  Florida,  Idaho, 
Oregon,  California,  and  elsewhere.  It  is  true  that  a  joint  committee 
in  1915  drafted  a  license  law,  and  it  is  also  true  that  nothing  what- 
ever was  ever  done  with  that  draft.  I  think  that  is  correct?  Now, 
whether  or  not  the  question  of  licensing  is  desirable,  from  the  point 
of  view  of  the  individual  members  of  the  Profession,  licensing  is 
coming;  it  is  inevitable,  and  I  believe,  and  have  contended  for  nine 
years,  that  this  Society  should  get  ready  to  meet  the  inevitable.  What 
is  the  result  so  far?  What  about  the  licensing  laws  in  the  various 
States?  They  all  differ  in  some  degree.  I  think  it  may  be  said,  with 
fairness  and  justice,  that  the  older  men  are  handicapped  by  these  laws; 
that  injustice  is  done  to  the  older  practitioners,  and,  in  many  instances, 
to  the  younger  ones,  because  of  the  complexity  of  the  laws.  There  is 
one  State  which  has  a  law  that  may  be  administered  in  such  a  way  that 
any  of  you  gentlemen  going  there,  from  other  States,  would  find  the 
doors  barred  against  you  absolutely;  there  is  no  way  to  get  around  it. 
What  is  happening  elsewhere?  In  California,  this  year,  acting  for 
good  and  sufficient  reasons,  the  engineers  in  one  section  introduced  a 
bill  to  counteract  the  effects  of  a  law  threatened  by  other  associations; 
the  joint  engineering  societies  of  San  Francisco  met  and  considered 
it,  and  as  such  joint  society  approved  the  bill  unanimously  and  put 
it  into  the  Legislature  with  the  recommendation  that  it  be  passea. 
The  bill  was  sent  south  to  be  considered  by  the  Profession  of  the 
southern  part  of  the  State,  and  the  Southern  associations  unanimously 
disapproved  of  the  same  bill  which  the  Northern  associations  had 
unanimously  approved.  The  Profession  was  up  against  an  impasse, 
an  intolerable  one  in  my  judgment,  because  it  seemed  to  me  to  be 
undesirable  to  appear  before  the  Legislature  with  an  admission  that 
the  Profession  of  Engineering  was  widely  divided,  in  a  division  which 
was  apparently  unbridgeable.  What  was  the  result?  In  Los  Angeles, 
there  is  a  joint  technical  society  consisting  of  seven  member  organiza- 
tions, and  I  will  touch  later  on  some  of  the  details  of  that  organization. 
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to  illustrate  some  of  Mr.  McDonald's  remarks.  Out  of  the  considera- 
tion of  the  license  bill  in  San  Francisco,  a  joint  technical  society  was 
there  created,  consisting  of  iive  member  organizations.  These  two  tech- 
nical organizations  got  together  in  discussion  of  this  bill  and  agreed 
on  its  withdrawal  and  the  obliteration  of  the  differences  between  the 
two  sections,  and  the  creation  of  a  State  organization  has  resulted  for 
the  purpose  of  considering  legislation  itself,  of  presenting  legislation 
that  is  desirable,  and  of  opposing  legislation  that  is  undesirable. 

That  is  exactly  the  basis  of  the  proposition  for  a  State  and  National 
council  submitted  to  you  in  this  report.  I  am  sure  that  all  the  mem- 
bers of  the  Committee  on  Development  feel  as  I  do,  that,  somehow  or 
other,  this  proposal  can  be  worked  out  on  that  basis.  We  do  not  con- 
tend that  the  machinery  we  have  outlined — not  in  detail — is  just  whaf 
we  want;  we,  therefore,  invite  your  opinions,  your  criticisms,  and  your 
suggestions,  and  we  feel  that  we  must  act  together;  in  order  to  take  care 
of  what  may  be  said  to  be  the  most  important  subject  in  the  report. 

As  to  the  suggestion  of  Mr.  McDonald:  There  is  in  Los  Angeles, 
among  this  body  of  joint  technical  societies  of  seven,  a  local  society, 
the  oldest  in  the  city,  and  that  local  association  is  incorporated  with 
the  seven.  That  society  includes  members — engineers — who  could  not 
otherwise  be  got  into  any  National  Society,  but  who  ought  to  have  a 
voice  and  representation  and  consideration  in  any  non-technical  work 
that  is  to  be  done  by  the  combined  societies  or  professions ;  and  I  think 
that  answers  very  largely  what  is  in  Mr.  McDonald's  mind,  as  he  has 
evidenced  by  his  own  experience. 

Some  other  questions  asked  here  very  properly  raised  the  question 
of  the  necessary  dues  to  work  out  all  this  programme.  I  will  not  dis- 
cuss that  subject  at  length  at  this  time,  but  I  do  endorse  the  general 
proposition  that  if  and  when  the  Society,  either  as  a  unit  or  as  an 
aggregation  of  societies,  will  "put  over  the  goods"  and  will  deliver  to 
the  young  men  of  the  Profession,  and  to  all  of  us,  more  than  we  are 
getting  to-day,  there  will  be  no  difficulty  about  getting  the  dues  neces- 
sary to  carry  out  the  work.  Of  that,  I  am  personally  satisfied  in  my 
more  or  less  constant  consideration  of  this  question  with  the  younger 
members  of  the  Profession. 

In  Los  Angeles,  at  one  time,  there  was  some  difficulty  with  the  Local 
Association  of  the  Society.  The  membership  had  fallen  off,  and  we 
very  properly  concluded  that  it  was  due  to  the  fact  that  a  great  many 
of  the  members  were  living  at  points  not  particularly  accessible  to  Los 
Angeles  as  a  center;  it  meant  some  effort  and  some  sacrifice  to  attend 
the  meetings.  At  the  beginning  of  1919,  we  instituted  a  system  of 
holding  monthly  meetings  for  the  presentation  and  discussion  of  tech- 
nical papers,  and  I  will  say  here,  that  I  think  the  character  of  those 
papers  is  such  as  to  be  worthy  of  presentation  to  and  acceptance  by  the 
Parent  Society,  and  I  have  no  doubt  they  will  be  so  accepted.     We 
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published  bulletins  containing  abstracts  of  the  papers,  and  we  have 
increased  our  membership  25%  in  the  last  three  months.  I  think  I 
conclude  rightly  that  it  is  an  evidence  of  the  desire  of  the  membership, 
to  get  something,  and  of  the  members'  readiness  to  "come  through",  if 
they  do  get  it. 

I  am  quite  sure  that  I  can  say  for  all  the  members  of  the  Com- 
mittee on  Development,  that  we  are  very  grateful  for  your  appreciation. 
We  have  worked  hard,  and  we  are  glad  to  have  you  think  that  we  are 
on  the  right  track  and  that  we  are  doing  what  we  can.  We  have  worked 
hard  and  we  propose  to  continue  to  work  hard,  but  we  do  want  to  know 
now  how  the  membership  feels,  to  guide  us  and  help  us  in  our  delibera- 
tions and  conclusions. 

O.  H.  DiCKERSON,  M.  Am.  Soc.  C.  E. — One  of  the  ancient  philoso- 
phers represented  the  gods  as  enjoying  themselves  on  the  top  of  Mount 
Olympus,  busy  with  their  own  pursuits  and  utterly  indiiferent  to  the 
sufferings  of  humanity  below.  I  have  wondered  sometimes  if  a  great 
many  of  the  engineers  who  are  members  of  our  National  Societies,  as 
well  as  many  who  are  not,  do  not  look  on  those  national  societies  as 
those  philosophers  did  upon  the  gods.  It  seems  to  me  that  the  proper 
effort  has  not  been  made  by  our  societies  to  get  all  qualified  engineers 
into  them.  I  think  there  can  be  no  satisfactory  solution  of  this  ques- 
tion until  every  man  who  has  qualified  as  an  engineer  is  a  member  of 
an  engineering  organization;  until  the  Profession  is  a  unit;  until  we 
can  express  our  opinion  and  command  the  attention  of  the  people  we 
want  to  hear  us. 

Professor  Swain  mentioned  the  code  of  ethics  suggested  by  the 
Development  Committee,  and  seemed  to  fear  it  would  be  difiicult  to 
devise  a  positive  code  of  ethics  which  should  be  brief.  Of  the  two  codes 
of  ethics  that  hold  a  prominent  place  in  our  civilization — one  is  largely 
negative  and  is  quite  long,  and  the  other  is  positive  and  very  short. 
So  I  think  it  is  possible  to  work  out  that  question. 

Another  thing,  twenty-one  years  ago  this  month  I  left  the  engineer- 
ing school,  having  completed  my  course,  and  entered  what  I  fondly 
hoped  was  going  to  be  a  Profession.  They  never  told  me  it  was  a 
profession  at  the  engineering  school.  We  did  a  great  many  things 
pretty  thoroughly,  and  learned  a  good  deal,  of  course,  but  we  were 
never  given  any  instruction  whatever  about  our  duties  as  professional 
men.  Though  students  of  law  and  medicine  have  developed  in  them 
a  keen  professional  consciousness,  I  believe  our  Profession  has  never 
taken  the  position  it  should  as  to  the  engineering  students  in  the 
engineering  schools  of  this  country.  I  believe  that  the  engineering 
societies  should  see  to  it  that  students  are  taught  from  the  beginning 
that  they  are  to  be  professional  men,  until  there  is  developed  a  pro- 
fessional conscience  among  all  the  engineers  of  the  country.  That  is 
what  we  will  have  to  work  for  if  we  want  any  plan  of  development  to 
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be  effective  in  advancing  the  standing  of  our  Profession  to  the  position 
relative  to  the  other  professions    that  we  ought  to  occupy. 

The  President. — Gentlemen,  I  notice  that  quite  a  number  of  mem- 
bers have  left.  I  do  not  know  whether  it  is  on  account  of  the  heat, 
or  what;  but  this  is  a  very  interesting  subject,  and  I  think  every  one 
ought  to  have  an  opportunity  to  give  any  information  which  will  help 
the  Development  Committee.  As  no  one  else  cares  to  say  anything, 
I  will  ask  Professor  Talbot  if  he  will  say  something  in  closing  the 
discussion  for  the  afternoon. 

A,  N.  Talbot,  Past-President,  Am.  Soc.  C.  E. — I  do  not  know  that 
I  can  say  much  on  this  subject  at  this  time.  When  I  was  elected  Presi- 
dent of  the  Society,  and  looked  further  into  its  work,  it  seemed  to  me 
that  it  would  be  worth  while  to  inquire  into  the  field  of  its  work  and 
learn  whether  we  were  fulfilling  all  the  duties  and  responsibilities 
which  should  be  undertaken  by  such  a  society.  Among  the  matters 
that  came  to  my  n^ind  was  one  which  has  been  mentioned  several  times 
this  afternoon,  our  relation  to  the  younger  man,  giving  him  service 
and  getting  him  to  give  service.  As  time  went  on,  it  seemed  to  me 
that  a  committee  should  be  appointed  for  the  consideration  of  all  such 
matters.  The  time  was  not  iDropitious;  in  fact,  many  discouraged 
attempting  anything  until  after  the  war.  It  seemed  almost  to  approach 
disloyalty  to  engage  in  activities  other  than  carrying  on  the  war.  At 
the  June,  1918,  meeting  of  the  Board  of  Direction,  however,  a  resolu- 
tion was  presented,  calling  for  the  appointment  of  a  Committee  on 
Development.  Its  value  was  greatly  increased  through  the  very  excel- 
lent elucidation  of  its  purpose,  as  expressed  in  a  preamble  drafted  by 
a  committee  which  I  think  should  have  credit  for  it — Messrs.  J.  W. 
Alvord,  A.  D.  Flinn,  and  A.  M.  Hunt.  The  resolution  was  promptly 
passed  by  the  Board  of  Direction.  It  took  some  time,  of  course,  to  get 
the  work  started.  I  have  kept  in  touch,  in  a  way,  with  the  work  of 
the  Committee  since  that  time.  I  attended  the  meeting  in  Chicago 
in  November,  and  I  know  the  spirit  of  the  Committee  in  the  work. 
I  am  much  pleased  with  the  form  of  the  report  presented  here  to-day. 
As  stated  by  Mr.  Mason,  the  Committee  has  a  large  amount  of  material 
which  the  several  sub-committees  have  gathered  and  worked  up;  it 
seemed  best  not  to  present  that,  but  to  give  in  terse  form  the  funda- 
mentals of  the  problem  as  the  Committee  saw  it,  to  put  before  the 
membership  the  matters  which  the  Committee  feels  should  be  considered, 
in  order  that  there  may  be  discussion,  and  that  the  opinions  of  the 
membership  may  be  learned.  The  very  topics  given  in  the  report 
indicate  things  of  importance  to  the  Society,  to  its  members,  and  to 
its  work — the  matter  of  Local  Associations,  the  relations  of  State  and 
National  organizations  doing  the  especial  kinds  of  work,  something 
for  the  younger  men  of  the  Profession,  personal  service,  technical  activi- 
ties, publicity,  services  of  the  engineer  to  the  community.  State  and 
nation. 
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I  trust  that  the  discussion  this  afternoon  will  not  he  the  end  of  such 
discussion.  I  am  very  hopeful  that  when  this  report  is  sent  out  to  the 
momhership  of  the  Society,  and  especially  when  it  is  discussed  at  the 
meetings  of  the  Local  Associations  of  members  all  over  the  country, 
there  will  be  a  very  full  and  thorough  discussion  and  that  the  members 
will  send  in  their  views  to  the  Committee  so  that  the  Committee  may 
have  the  benefit  of  them  in  preparing  a  further  report. 

I  wish  to  call  attention  at  this  time  to  the  statement  made  by 
Maj.  Williams  concerning  the  Committee's  methods  of  work,  that  it 
is  its  plan  eventually  to  send  out  to  the  membership  a  series  of 
questions,  in  order  to  get  the  views  and  vote  of  the  Society  on  these 
various  matters;  because  it-  would  be  of  little  use  to  make  a  report 
and  then  have  a  committee  prepare  amendments  to  the  Constitution, 
or  a  new  Constitution,  when  a  vote  would  show  that  the  membership 
of  the  Society  does  not  believe  in  doing  that  thing  at  that  time.  "We 
must,  it  seems  to  me,  know  the  sentiments  of  the  Society,  and  then 
prepare  a  document  to  carry  out  its  wishes;  and  it  is  to  be  hoped  that 
a  plan  made  after  a  vote  is  taken  will  be  adopted  and  carried  out.  I 
am  very  hopeful  that  the  work  of  the  Committee  will  result  in  great 
advantage  to  the  Society  and  to  its  membership. 

The  President. — It  is  not  my  desire  to  cut  off  the  discussion  in 
connection  with  this  matter,  but  I  do  not  understand  that  any  one 
else  cares  to  discuss  the  Committee's  report.  The  Secretary  has  some- 
thing to  say,  and  we  will  listen  to  him  now. 

The  Secretary. — Mr.  President,  I  have  the  following  letter  from 
the  Secretary  of  the  Engineering  Institute  of  Canada,  which  I  will 
read: 

"Montreal,  May  23d,  1919. 
"Dr.  Chas.  Warren  Hunt, 

"Secretary,  American  Society  of  Civil  Engineers, 
"33  West  Thirty-ninth  Street, 
"Kew  York  City,  N.  Y. 

"Dear  Doctor  Hunt: — It  was  a  pleasure  to  receive  your  letter  of 
May  20th  kindly  extending  an  invitation  to  be  present  at  your  coming- 
summer  meeting  at  St.  Paul,  together  with  one  of  the  officers  of  the 
Institute. 

"Brig.-Gen.  Sir  Alex.  Bertram,  member  of  Council,  has  kindly  con- 
sented to  visit  the  western  branches  with  me  during  the  summer,  and 
on  consultation  with  him  regarding  visiting  St.  Paul  at  a  time  to 
include  part  of  your  summer  meeting,  he  stated  that  it  would  give  him 
much  pleasure  to  do  so  and  I  wish  to  express  the  same  sentiments. 

"We  have  accordingly  arranged  our  schedule  to  arrive  in  St.  Paul 
on  the  evening  of  June  16th,  with  the  expectation  of  being  with  you 
for  at  least  two  days  of  your  meeting,  namely,  the  17th  and  18th. 
I  am  forwarding  copy  of  your  letter  to  President  Lieut.  Col.  P.  W. 
Leonard,  who  resides  at  St.  Catharines,  in  the  hope  that  he  might 
also  find  it  possible  to  be  present. 
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"Sir  Alexander  was  Chairman  of  the  Shell  Committee  in  Canada 
which  initiated  the  manufacture  of  munitions  in  this  country  and  did 
such  excellent  work  in  that  connection. 

"Looking  forward  with  pleasure  to  seeing  you  at  your  summer 
meeting  and  thanking  you  for  your  courteous  invitation  to  be  present, 
I  remain 

"Yours  sincerely, 

"Eraser  S.  Keith, 

"Secretary." 

In  connection  with  this  matter,  I  have  just  received  the  following 
telegram : 

"Chicago,  Ills.,  3:10  p.  m.,  June  17,  1919. 
"Charles  Warren  Hunt, 

"Eadisson  Hotel,  Mpls.,  Minn. 
"General  Bertram  cannot  attend  convention,   arriving  Wednesday 
morning. 

"Fraser  S.  Keith." 

The  President. — There  seems  to  be  nothing  else,  and  a  motion  to 
adjourn  is  in  order. 

(Motion  duly  made,  seconded,  and  carried.) 
Adjourned. 
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FORTY-NINTH  ANNUAL  CONVENTION 
EXCURSIONS  AND   ENTERTAINMENTS 

The  arrangements  for  the  Convention  were  in  tlie  hands  of  the 
fcllowing  Committees : 

Committee  of  Arrangements  of  the  Board  of  Direction 

W.  L.  Darling,   Chairman, 

E.  E.   Wall  Chas.  Warren  Hunt 

Local  Committee 

R.  D.  Thomas,  Chairman, 

W.  C.  Armstrong  W.  IST.  Jones 

F.  H.  Bass  E.  C.  Shenehon 
R.  B.   C.   Bement  Horace  E.  Stevens 

E.  W.  Cappelen  Howard  E.  Stevens 
Oscar  Claussen  P.  E.  Thian 
William  de  la  Barre  W.  T.  Walker 

F.  E.  House  George  L.  Wilson 
W.  H.  Hoyt  L.  P.  Wolff 

Ladies'   Theatre    Party 

Tuesday,  June  T7tli,  1919. — 1.15  P.  M. — The  visiting  ladies  were 
the  guests  of  the  Ladies'  General  Committee  at  a  theatre  party  in 
St.  Paul.  The  party  was  greatly  enjoyed  and  was  attended  by  about 
40  ladies. 

Reception 

Tuesday,  June  17th. — 9  P.  M. — A  reception  tendered  by  the  Local 
Membership,  and  attended  by  about  175  members  and  guests,  was  held 
in  the  Gold  Room  of  the  Radisson  Hotel.     Dancing  was  enjoyed. 

Automobile    Drive   Around   the   "Twin   Cities" 

Wednesday,  June  18th. — The  day  was  devoted  to  an  automobile 
drive  of  33  miles  around  the  "Twin  Cities",  the  itinerary  of  which  had 
been  admirably  planned  by  the  Local  Committee  so  that  all  points  of 
interest  were  shown  to  the  visitors.  The  automobiles,  furnished  through 
the  courtesy  of  the  Local  Membership,  left  the  Radisson  Hotel  at 
10  A.  M.,  touring  Minneapolis,  and  arriving  at  the  St.  Paul  Hotel, 
St.  Paul,  for  luncheon  at  12.30  p.  M.  The  trip  was  continued  about 
St.  Paul,  ending  at  the  St.  Paul  Town  and  Country  Club,  where  the 
party  was  entertained  at  a  dinner  dance  by  the  St.  Paul  Engineers' 
Society.  The  affair  was  a  most  enjoyable  one  and  was  attended  by 
about  200  members  and  guests.  Before  reaching  the  St.  Paul  Town 
and  Country  Club,  a  stop  was  made,  by  invitation,  at  "Stone  Bridge", 
the  residence  of  Mr.  Oliver  Crosby,  where  the  party  was  most  hospit- 
ably entertained  by  Mr.  and  Mrs.  Crosby. 
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Excursion  to  Lake  Minnetonka 

Thursday,  June  19th. — The  day  was  devoted  to  an  excursion  by 
trolley  to  Lake  Minnetonka,  about  fifteen  miles  distant  from  Min- 
neapolis, and  included  a  delightful  two-hour  sail  on  the  lake,  the  party 
reaching  the  Lafayette  Club  in  time  for  luncheon,  after  which  there 
was  dancing.  In  the  afternoon,  a  Golf  Tournament  was  held  on  the 
links  of  the  Lafayette  Club,  for  which  prizes  were  offered  by  the  Local 
Committee.  The  party,  consisting  of  about  118  persons,  returned  to 
Minneapolis,  via  the  Great  Northern  Railway,  in  time  for  dinner. 

Smoker 

Thursday,  June  19th. — S.80  P.  M. — A  lecture,  illustrated  by  lantern 
slides  and  motion  pictures,  was  given  in  the  Gold  Room  of  the  Radis- 
son  Hotel,  by  Lieut.-Col.  F.  W.  Scheidenhelm,  M.  Am.  Soc.  C.  E.,  Corps 
of  Engineers,  U.  S.  A.,  on  "The  Work  of  Army  Troops  of  the  American 
First  Army  in  France."  After  the  lecture,  an  informal  farewell 
"Smoker"  was  tendered  the  members  and  their  guests  by  the  Minneapo- 
lis Engineers'  Club,  on  the  roof  garden  of  the  hotel,  to  which  the  ladies 
of  the  party  were  also  invited.  There  was  dancing  and  light  refresh- 
ments were  served.  The  evening  was  a  great  success,  the  attendance 
being  about  150, 

Excursions  to  Manufacturing  Plants,  etc. 

Friday,  June  20th. — The  morning,  which  had  been  left  free,  was 
spent  by  the  members  and  guests  in  visits  to  manufacturing  and  indus- 
trial plants,  flour  mills,  etc.,  and  other  points  of  engineering  interest, 
under  the  charge  of  the  Local  Committee. 

Excursion  to  Duluth,  Minn.,  and  the  Missabe  Iron  Range 

Friday,  June  20th. — About  125  members  and  guests,  left  Minneap- 
olis by  special  train  at  1.30  p.  M.,  via  the  Northern  Pacific  Railroad, 
and  arrived  at  Duluth  at  1  p.  m.,  dinner  having  been  served  on  the 
train.  The  evening  was  spent  on  a  trip  by  steamer  around  the  Duluth- 
Superior  Harbor,  as  guests  of  the  Duluth  Association  of  Members  of 
the  American  Society  of  Civil  Engineers  and  the  Duluth  Engineers' 
Club,  and  was  greatly  enjoyed.     There  was  dancing  on  the  boat. 

Saturday,  June  21st. — After  a  night  run  from  Duluth,  over  the 
Duluth,  Missabe,  and  Northern  Railway,  the  special  train  arrived  at 
Hibbing  at  9  A.  M.,  where  the  party,  as  guests  of  the  Engineers'  Club 
of  Northern  Minnesota,  was  taken,  on  flat  cars,  through  the  Hull- 
Rust-Mahoning  Open-Pit  Mines.  After  luncheon  at  the  Oliver  Club, 
the  visitors  motored  30  miles  along  the  Iron  Range  to  Eveleth,  obtain- 
ing a  splendid  view  of  the  Missabe  open-pit  mines  and  their  develop- 
ment, including  the  operation  of  the  largest  steam  shovels  in  the  world. 
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At  Eveleth  the  special  train  was  again  taken  over  the  Duluth  and 
Iron  Range  Railroad  to  the  ore-shipping  port  of  Two  Harbors,  where 
the  visitors  were  given  an  opportunity  to  inspect  the  ore  docks  from 
which  the  shipments  of  ore  from  the  Missabe  Range  are  made.  At 
8  P.  M.,  the  party  left  Two  Harbors  for  the  return  trip  to  Duluth, 
which  was  reached  at  9  p.  m.  After  a  stop  of  three  hours  at  Duluth, 
during  which  the  party  was  pleasantly  entertained  by  the  Dulutli  Asso- 
ciation of  Members  by  an  automobile  trip  around  Duluth  and  by  .a 
dance  at  the  Kitchi  Gammi  Club,  the  return  was  made  by  the  special 
train,  which  arrived  at  St.  Paul  and  Minneapolis  early  on  the  morning 
of  Sunday,  June  22d,  thus  allowing  the  visitors  ample  time  to  catch 
morning  trains  east  or  west.  This  trip  was  most  enjoyable,  and  the 
party  was  delightfully  entertained  by  the  Local  Membership  at  every 
point  visited. 

Attendance 

The  following  149  Members  were  in  attendance.   There  were  also 
present  135  ladies  and  guests  of  the  members. 

Allee,  0.  P Kansas  City,  Mo.   Claar,  R,  S.  ..  .Minneapolis,  Minn. 

Allen,  R.  L Syracuse,  K  Y.   Clark,  W.  A Duluth,  Minn. 

Alvord,  J.  W Chicago,  HI.    Claussen,  Oscar.  ..St.  Paul,  Minn. 

Anderson,  G.  G.  .Los  Angeles,  Cal.   Clements,  M.  F. . .  .St.  Paul,  Minn. 

Annan,  C.  L St.  Paul,  Minn.   Connor,  E.  H.  .Leavenworth,  Ivans. 

Armstrong,  W.  C.  .St.  Paul,  Minn.    Conway,  J.  S.  .. Washington,  D.  C. 

Cowin,  James.  .Minneapolis,  Minn. 
Bass,  Frederic. Minneapolis,  Minn.    Cowles,  W.  P.  .Minneapolis,  Minn. 

Bates,  Onward Chicago,  111.    Crocker,  H.  S.  ..  .Brooklyn,  N.  Y. 

Bensel,  J.  A New  York  City   Cummings,  R.  A.  .Pittsburgh,  Pa. 

Blakeslee,  Clarence,  Currie,  C.  H.  .  .Webster  City,  Iowa 

New  Haven,  Conn.    Curtis,  F.  S Boston,  Mass. 

Blaser,  A.  F Cleveland,  Ohio    Cutler,  A.  S. .  .Minneapolis,  Minn. 

Bowen,  O.  S Seattle,  Wash. 

Boynton,  G.  H .  . .  Muscatine,  Iowa  Daniels,  Arthur,  Minneapolis,Minn. 

Brace,  J.  H New  York  City    Darling,  J.  H Duluth,  Minn. 

Briggs,  E.  G St.  Paul,  Minn.    Darling,  W.  L St.  Paul,  Minn. 

Brillhart,  J.  H Dallas,  Tex.    de  la  Barre,  William, 

Bruntlett,  E.  H.  .Blue  Island,  111.  Minneapolis,  Minn. 

Buehler,  Walter Chicago,  111.    Diekerson,  O.  H. .  .Duluth,  Minn. 

Doten,  L.  S.  .  .Washington,  D.  C. 
Cappelen,  F.  W., 

Minneapolis,  Minn.    Elmer,  H.  N Chicago,  111. 

Carey,  W.  N St.  Paul,  Minn.   Elwell,  C.  C. .  .New  Haven,  Conn. 

Chandler,  E.  F., 

University,  N.  Dak.   Farnham,  Robert,  Philadelphia,  Pa. 
Childs,  J.  A St.  Paul,  Minn.  Felton,  H.  C Camden,  N.  J. 
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Fliim,  A.  D New  York  City  McDonald,  W.  F.,  Milwaukee,  Wis. 

Frick,  O.  H Milwaukee,  Wis.   McGrew,  A.  B Pittsburgh,  Pa. 

Mason,  G.  C Portland,  Ore. 

Gates,  0.  L Toledo,  Ohio   Mehren,  E.  J New  York  City 

Gauger,  P.  C St.  Paul,  Minn.  Metcalf,   Leonard.  .  .Boston,  Mass. 

Gillette,  L.  S.  .Minneapolis,  Minn.  Meyer,  A,  F.  .Minneapolis,  Minn. 

Oilman,  J.  B.  .Minneapolis,  Minn.    Molitor,  F.  A New  York  City 

Goodwin,  W.  E.,  Morse,  C.  A Chicago,  111. 

Minneapolis,  Minn. 

Green,  H.  R.  .Cedar  Rapids,  Iowa    Nethercut,  E.  S Chicago,  111. 

Grunsky,  C.  E.,  San  Francisco, Cal.  Newton,  R.  E.  . .  .Milwaukee,  Wis. 

Haberle,  E.  L.  .Minneapolis,  Minn.  Oakes,  L.  S.  .  .Minneapolis,  Minn. 

Hadwen,  T.  L.  D.  ..  .Chicago,  111.  Ockerson,  J.  A St.  Louis,  Mo. 

Haehl,  H.  L..San  Francisco,  Cal. 

Hall,  J.  L Seattle,  Wash.  Patton,  W.  B Duluth,  Minn. 

Hallsted,  J.  C Chicago,  111.  Pegram,  G.  H. . .  .New  York  City 

Hamlin,  Ralph .  Minneapolis,  Minn.  Pillsbury,  C.  L .  Minneapolis,  Minn. 

Hansel,   Charles.  .New  York  City  Powrie,  W.  E St.  Paul,  Minn. 

Hatton,  T.  C Milwaukee,  Wis.  Prince,  G.  T Omaha,  Nebr. 

Haupt,  Edward Chicago,  111.  Pruett,  G.  C Miles  City,  Mont. 

Hawgood,  Harry,  Los  Angeles,  Cal. 

Herrold,  G.  H.  . .  .St.  Paul,  Minn.  Ralston,  J.  C Spokane,  Wash. 

Hogeland,  A.  H.  .St.  Paul,  Minn.  Riggs,  M.  J Toledo,  Ohio 

Honens,  F.  W Sterling,  111.  Rights,  L.  D New  York  City 

Houston,  W.  O Jackson,  Mich.  Rogers,  E.  H.  .West  Newton,  Mass. 

Howson,  E.  T Chicago,  111. 

Humphrey,  R.L.. Philadelphia,  Pa.  Scales,  G.  C.  .Minneapolis,  Minn. 

Hunt,  Chas.  Warren,  Scheidenhelm,  F.  W., 

New  York  City  New  York  City 

Hustad,  A.  P.  .Minneapolis,  Minn.  Senior,  F.  S New  York  City 

Hutchinson,G.H..St.  Paul,  Minn.  Shenehon,  F.  C, 

Minneapolis,  Minn. 

Jensen,  J.  A.  .Minneapolis,  Minn.  Sloan,  S.  A Philadelphia,  Pa. 

Jones,  H.  W.  .Minneapolis,  Minn.  Smith,  O.  U Chicago,  111. 

Jones,  W.  N.  .Minneapolis,  Minn.  Smith,  R.  L St.  Paul,  Minn.. 

Sprague,  N.   S Pittsburgh,  Pa. 

Ketchum,  M.   S Boulder,  Colo.  Stearns,  F.  P Boston,  Mass. 

Stevens,  Horace  E.  .St.  Paul, Minn. 

Loida,  J.  L St.  Louis,  Mo.  Stevens,  Howard  E., 

Lovering,  H.  D.  . .  .St.  Paul,  Minn.  St.  Paul,  Minn. 

Loweth,  C.  F Chicago,  111.  Strickler,  G.  B.  .Washington,  D.  0. 

Stuart  F.  L New  York  City 

McDonald,   Hunter,  Stuart.  J.  T Philadelphia,  Pa. 

Nashville,  Tenn.  Swain,   G.   F Boston, 
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Talbot,   A.   N Urbana,   111. 

Talbot,  K.  H :Milwaukee,  Wis. 

Tatura,  R.  L La  Grange,  111. 

Taylor,  C.  F New  York  City 

Thian,  P.  E St.  Paul,  Minn. 

Thomas,  R.  D.  .Minneapolis,  Minn. 

Tinkham,  S.  E Boston,  Mass. 

Trout,  C.  E New  York  City 

Turner,  C.  A.  P., 

Minneapolis,  Minn. 
Tuttle,  A.  S New  York  City 

Vogdes,  J.  J. ..  .Philadelphia,  Pa. 

Wachter,  C.  L.,  Minneapolis,  Minn. 
Wagner,  S.  T.  .  .Philadelphia,  Pa. 
Walker,  J.  W. .  .Philadelphia,  Pa. 
Walker,  W.  T.Minneapolis,  Minn. 


Warren,  G.  E Chicago,  111. 

Washburn,  D.  C.  .Elk  River,  Minn. 
Weymouth,  F.  E.  ..  .Denver,  Colo. 
Wheeler,  W.  H., 

Minneapolis,  Minn. 
Wilbanks,  J.  R.  .  .Columbus,  Ohio 
Willard,  E.  v.... St.  Paul,  Minn. 

Williams,  F.  P Albany,  N.  Y. 

Williams,  G.  M.,  Washington,  D.  C. 
Williams,  G.  S.  .Ann  Arbor,  Mich. 
Wilson,  G.  L.  .Minneapolis,  Minn. 

Wolff,  L.  P St.  Paul,  Minn. 

Woodbury,  W.  H.  .Duluth,  Minn. 
Woodward,  S.  M.  .Iowa  City,  Iowa 

Yates,  J.  J New  York  City 

Young,  R.  C.  ..  .Marquette,  Mich. 
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EI^GINEERING  ACTIVITIES  OF  THE  TWIN  CITIES 


Address  by  F.  C.  Shenehon,  M.  Am.  Soc.  C.  E.,  at  the 

Forty-Ninth  Annual  Convention  op  the 
American  Society  of  Civil  Engineers,  June  ITtii,  1919. 

It  has  become  customary  to  include,  as  a  part  of  the  programme 
of  the  Annual  Convention,  an  address  by  a  member  of  the  Society 
resident  in  the  region  where  the  Convention  assembles.  On  the  part 
of  the  Administration  and  the  visiting  members  the  conferring  of  this 
privilege  of  address  is  a  fine  courtesy  bestowed  on  the  locality,  and 
the  particular  local  member  chosen  to  voice  the  home  sentiments  must 
not  be  outdone  by  the  Administration.  Let  me  assure  you  at  once, 
therefore,  that  I  shall  do  you  the  supreme  courtesy  of  being  brief.  The 
rarity  of  a  Jmie  day  must  not  be  imperiled  by  a  lengthy  discourse. 

The  home  address  would  be  delivered  more  appropriately  by  our 
distinguished  fellow  member,  Mr.  William  de  la  Barre,  Chief  Engineer 
of  the  St.  Anthony  Falls  Water  Power  Company,  who  could  speak  with 
the  high  authority  of  his  long  service  here  and  his  more  intimate 
knowledge  of  local  engineering  and  industrial  evolution.  He  has 
watched  the  development  of  engineering  projects  here  with  the  same 
paternal  and  understanding  interest  which  a  father  bestows  on  the 
unfolding  of  the  potentialities  of  his  children.  Doubt  as  to  his  ability 
to  take  part  in  the  business  of  this  Convention,  arising  through  illness 
in  his  household,  compelled  Mr.  de  la  Barre  to  deny  himself  the 
privilege  of  formally  addressing  you. 

My  subject,  as  set  down  in  the  programme,  is  "Engineering 
Activities  of  the  Twin  Cities".  In  interpreting  this  subject,  it  will  be 
assumed  that  the  Twin  Cities  are  simply  the  hub  of  a  radiating  series 
of  engineering  activities  that  follow  transportation  lines  southward 
to  the  Gulf  of  Mexico,  reach  northward  to  the  Lake  of  the  Woods,  and, 
loosely  defined,  eastward  and  westward  to  the  Gulf  of  St.  Lawrence  and 
the  Eed  Eiver  of  the  North.  You  will  observe  that  the  engineering 
activities  of  the  Twin  Cities  are  far-flung! 

As  I  proceed  to  develop  my  theme,  Sherlock  Holmes  might  discover 
that  my  interests  and  convictions  are  hydraulic,  because  Water,  whether 
I  will  it  or  not,  recurs  and  resounds  like  the  burden  of  an  opera. 

The  early  voyageurs,  Eadisson  and  Groseilliers,  who  penetrated  the 
wilderness  and  reached  the  prairies  of  Minnesota,  and  the  Mississippi 
River  in  the  vicinity  of  Winona,  some  miles  south  of  St.  Paul,  started 
their  pioneering  journey  at  Montreal,  proceeded  by  canoe  up  the 
Ottawa  River  to  Georgian  Bay,  Lake  Huron,  thence  to  the  inlets  along 
the  west  shore  of  Lake  Michigan,  and,  finally,  made  an  overland  journey 
of  150  miles  westward  to  the  Mississippi.  This  was  about  the  middle 
of   the   I7th   Century.      These  voyageurs  prepared  no   maps  of  this 
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region.  Joliet,  in  1673,  reached  the  Mississippi  by  way  of  Lake  Michi- 
gan and  the  Illinois  River,  and  opened  a  water  avenue  from  the  south 
for  French  exploration  of  Minnesota.  Almost  exactly  240  years  ago, 
at  this  time  of  year,  Sieur  Duluth  landed  in  the  vicinity  of  the  present 
City  of  Duluth,  and  penetrated  the  inland  country  of  Minnesota  to 
Mille  Lacs  about  70  miles  from  Minneapolis — the  first  white  man  to 
report  and  record  his  explorations.  Later,  Father  Louis  Hennepin  (in 
the  summer  of  1680)  came  to  St.  Paul,  and  went  on  to  the  cataract,  to 
which  he  gave  the  name  of  his  patron  saint,  Anthony  of  Padua.  The 
Dakota  Indian  name  for  St.  Anthony  Falls  was  "Minni-i-ha-ha" — the . 
rushing  water — a  name  now  transferred  to  the  smaller  Falls  immortal- 
ized by  Longfellow,  "Minnehaha" — laughing  water. 

These  pioneers  were  Exploration  Engineers,  and  their  activities 
have  had  to  do  with  present  engineering  activities  in  the  Twin  Cities 
— and  they  reached  here  by  water  transportation  in  birch-bark  canoes. 
The  motives  of  these  exploration  engineers,  engaged  in  a  reconnais- 
sance survey  for  the  advance  of  civilization  across  a  continent,  were 
mixed.  The  inculcation  of  religion  in  pagan  souls,  the  extension  of 
imperial  domains,  fur  trading,  adventure,  and  the  search  for  a  westerly 
passage  from  France  to  China — all  had  a  part.  The  naming  of  the 
St.  Lawrence  Rapids  at  Montreal,  Lachine  Rapids — or  the  Chinese 
Rapids — illustrates  the  geographical  misapprehension  as  to  the  nearness 
of  the  Orient,  which  was  actually  more  than  8  000  miles  toward  the 
sunset.  It  is  said  of  Nicollet:  "So  confident  was  he  of  reaching  China 
that  he  took  with  him  a  gorgeous  mandarin's  robe  of  damask  to  wear  at 
his  court  reception." 

This  Minnesota  country,  penetrated  by  these  exploration  engineers, 
was  inhabited  by  savage  peoples — Indians — whose  chief  engineering 
activities  were  military — eternal  warfare.  They  subsisted  by  hunting 
and  fishing  perhaps  more  substantially  than  by  agriculture.  Wild  rice 
grew  in  marginal  shallows  of  the  lakes  and  rivers,  wild  fowl  fed  on  the 
wild  rice;  moose  came  to  the  water,  as  cattle  do,  to  drink,  keep  cool, 
and  avoid  fly  pests;  fish  abounded;  the  streams  were  avenues  of  trans- 
portation— hence,  aboriginal  populations  kept  close  to  the  waterways. 

It  is  rather  astonishing  how  this  dependence  on  lakes  and  streams 
is  reflected  in  Indian  names  which  now  exist  as  geographical  per- 
manencies. Minnesota  means  blue  or  misty  water.  The  name  was  first 
applied  to  the  Minnesota  River  and  then  taken  over  by  the  State. 
Missouri  is  Dakota  for  turbid  water.  Mjssissippi  is  Algonquin  for 
far-reaching  waters.  Minnetonka  means  great  water.  Minneapolis  is 
a  half-breed  name;  Indian  mother,  "Minne",  waters,  Greek  father, 
"polls",  city — hence,  the  City  of  Waters.  These  recurring  Indian 
names,  and  the  French  names,  Radisson,  Hennepin,  Nicollet,  La  Salle, 
Joliet,  Frontenac,  and  Duluth,  still  keep  vivid  the  color  of  two  cen- 
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turies  in  which  the  picturesque  glories  of  French  civilization  met,  by 
forest  and  prairie,  the  ancient,  unprogressive,  but  picturesque,  savagery. 
My  conception  of  a  Civil  Engineer  is  that  he  is  a  surgeon  operating 
on  the  earth  as  his  patient;  and,  in  developing  my  subject,  it 
appears  desirable  to  touch  very  lightly,  and  very  briefly,  on  an  activity, 
essentially  engineering,  which  preceded  the  Indian  and  the  French  in 
this  region.  The  Panama  Canal  in  some  form  might  have  been  cut 
ages  ago  by  geologic  action,  without  the  guiding  hand  of  the  engineer 
as  we  know  him;  and  this  surgical  operation  successfully  completed 
at  Panama  has  done  a  thing  which  we  find  in  other  places  already  done 
for  us  by  sure,  slow,  constructive,  geologic  forces  directed  by  the 
Engineer  of  the  Universe.  The  problems  which  engineers  deal  with 
to-day,  are  inextricably  and  fundamentally  dependent  on  natural 
evolutions  and  physical  changes  of  the  past.  We  take  up  the  task  at 
the  point  to  which  Nature  has  already  brought  it,  and  accelerate,  retard, 
or  modify  the  project.  We  are  in  partnership  with  every  elemental, 
physical  force  of  the  universe,  and  each  one  of  us  likes  to  think  of 
himself  as  the  dominant  senior  partner. 

Geological  agencies  conferred  on  Minnesota  vast  stores  of  hematite 
— the  blood-red  iron  ore.  Perhaps  an  account  of  the  genesis  of  this 
deposit — the  succession  of  events  resulting  in  making  it  accessible  and 
commercially  worth  while — will  be  of  interest,  particularly  to  those 
who  are  to  visit  the  Iron  Range.  About  4J%  of  the  crust  of  the  earth 
is  iron;  and  every  stream  entering  the  ocean  carries  to  this  omnibus 
catchment  basin  a  small  contribution  of  this  metal.  It  gradually  pre- 
cipitates in  the  deep  sea  bottom,  securing  oxygen  and  carbon  in  part 
from  animal  and  vegetable  organisms,  until  after  countless  aeons  great 
beds  of  ore  are  laid  down.  Then,  as  the  earth  cools.  State-wide  slabs 
of  crust  are  reared  above  the  sea  level.  A  glacier  scrapes  off  and 
truncates  this  pyramidal  mass.  Now,  this  hematite,  as  it  came  out  of 
the  sea  was  not  commercial  ore,  it  was  only  about  30%  iron;  but, 
exposed  to  the  elements,  it  weathers.  The  oxygen  and  carbon  in  part 
disappear,  while  all  the  iron  remains,  until  enrichment  is  complete,  and 
the  ore  is  commercially  good,  with  50%  or  more  of  iron. 

The  geological  formations  exposed  in  the  Mississippi  River  Gorge 
are  interesting  in  their  genesis,  and  tremendously  important  to  the 
Twin  Cities  as  bearing  on  present  engineering  activities.  Down 
underneath  is  the  St.  Peter  sandstone  several  hundred  feet  in  thickness. 
This  is  made  up  of  fine,  rounded  grains  of  white  sand  imperfectly 
cemented  with  porcelain  clay.  This  sandstone  is  so  soft  that  you  can 
carve  your  initials  in  it  with  your  finger-nail.  It  is  porous  and  con- 
tains in  part  the  artesian  reservoir  of  water.  On  top  of  the  sandstone 
are  4  ft.  of  blue  shale,  and,  above  this,  about  30  ft.  of  limestone;  then, 
on  top,  glacial  drift — about  30  to  40  ft.  of  a  mixture  of  sand,  gravel, 
boulders,  and  clay.  The  sand  was  deposited  ages  ago  in  the  sea,  near 
shore  in  shallow  water;  then  the  bottom  of  the  sea  subsided,  and  in  the 


August,  1919.]  ADDRESS  BY   F.   C.   SHENEHON  583 

deeper  water  the  finer  sediment,  mud  with  some  lime  and  some  organic 
life,  formed  shale;  the  bottom  of  the  sea  was  then  further  depressed, 
and,  in  the  deep  sea,  far  from  off-shore  sedimentary  deposits,  the  pure 
hard  limestone  formed,  imprisoning  in  its  solidifying  grip  the  organic 
dead.  Then  the  ice  sheet,  a  mile  thick  over  this  region,  melted,  and 
left  the  rock  debris  which  we  call  glacial  drift. 

The  •  significance  of  these  geological  formations  is  shown  by  the 
recession  of  the  Falls  of  St.  Anthony  from  somewhere  down  in  Iowa 
to  its  present  location  in  Minneapolis.  The  destructive  force  of  the 
falling  water  successively  cut  out  the  soft  sandstone,  undermining  the 
limestone  ledge,  toppling  if  down,  and  permitting  the  persistent  north- 
ward travel  of  the  Falls,  with  the  ever-lengthening  gorge.  If  civiliza- 
tion and  engineers  had  been  in  Minnesota  some  thousands  of  years  ago, 
the  water  power  might  have  been  caught  and  held  at  St.  Paul,  and 
there  would  have  then  been  no  Minneapolis !  Minneapolis  itself  nearly 
lost  the  water  power  by  northward  recession  of  the  Falls  some  forty 
odd  years  ago ;  but  engineers  terminated  the  freedom  of  geologic  action, 
built  a  great  cut-off  wall  of  concrete  to  protect  the  sandstone,  and 
directed  the  flood-waters  over  a  timber  apron.  The  engineering 
activities  of  that  day,  in  thus  arresting  the  recession  of  St.  Anthony 
Falls,  makes  an  interesting  chapter  in  local  history.  The  Mississippi 
River,  for  60  miles  above  Minneapolis,  has  its  channel  in  glacial  drift. 
The  High  Dam  in  the  gorge  below  is  founded  on  glacial  drift  mixed 
with  fragments  of  limestone,  while  the  power-house  and  the  vessel 
lock,  at  the  two  ends  of  the  dam,  are  founded  on  sandstone.  The  Third 
Avenue  Bridge,  a  recent  monumental  engineering  construction,  is 
founded  on  the  limestone  ledge.  The  sandstone  formation  is  readily 
tunneled,  and  Minneapolis  and  St.  Paul,  in  particular,  utilize  it  very 
fully  for  sewers. 

With  this  historic  and  prehistoric  background,  the  story  of  more 
recent  developments  and  present  engineering  activities  should  be  more 
understandable. 

In  the  days  when  Minnesota  was  on  the  lonely  frontier,  St.  Paul 
grew  to  be  its  most  populous  city  and,  later,  its  capital,  because  it 
was  at  the  head  of  practicable  steamboat  navigation — a  water  reason. 
Contrary  to  the  rule  of  growth  \)i  cities,  which  fixes  them  a  day's 
journey  apart,  Minneapolis  grew  into  our  largest  city,  centering  about 
the  great  water  power  here — a  descent  of  about  48  ft.  in  a  cataract  in 
the  Mississippi  River,  with  more  than  20  000  available  horse-power — 
another  water  reason.  Another  city,  Stillwater,  grew  up  at  the  virtual 
head  of  steamboat  navigation  on  the  St.  Croix  River,  a  tributary  stream 
of  the  Mississippi  which  is  the  trunk  line  of  navigation  leading  to  the 
Gulf  of  Mexico. 

In  passing,  it  may  be  of  interest  to  note  that,  in  the  division  of 
spoils  in   State  institutions,   St.   Paul  received  the  desirable   Capitol, 
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Stillwater  the  desirable  Penitentiary,  and  Minneapolis  the  then  doubt- 
ful University,  all  now  centers  of  engineering  activities. 

Kinneapolis  and  Stillwater  had  a  kinship  in  the  fact  that  a  form 
of  navigation,  much  exceeding  that  of  the  steamboat  in  importance, 
existed  in  the  floating  of  logs  on  the  Upper  Mississippi  and  the  Upper 
St.  Croix,  which,  with  their  many  tributarities,  found  their  head-waters 
in  the  heart  of  limitless  forests  of  pine,  hemlock,  and  cedar.  At  Minne- 
apolis the  forest  products  met  water  power  which,  with  steam  power, 
converted  the  logs  into  lumber.  At  Stillwater,  steam  sawmills  were 
operated,  and  the  logs  were  also  rafted  to  continue  their  journey  south- 
ward. The  floating  of  logs  was  the  most  considerable  navigation  which 
the  Mississippi  River  through  the  State  of  Minnesota  has  ever  known. 
It  is  a  familiar  fact  that  a  stream  which  floats  logs  and  crosses  a  State 
boundary,  ceases  to  exist  only  as  a  child  of  the  State  in  which  it  has 
its  source,  but  becomes  a  ward  of  the  Federal  Government  subject  to 
all  the  limitations  and  advantages  which  this  implies.  The  transporta- 
tion of  logs  and  the  cutting  up  of  logs  in  the  past  have  been  essential 
and  important  engineering  activities  which  now  have  practically 
vanished  with  the  near  destruction  of  the  forests. 

The  water  powers  at  Minneapolis  and  in  the  vicinity  are  the 
present  dominant  natural  elements  which  create  engineering  activities 
which,  in  turn,  supply  other  engineering  activities.  For  the  future, 
when  population  is  dense  enough,  river  navigation  promises  to  mean 
much  for  Minneapolis,  St.  Paul,  Stillwater,  and  other  river  cities. 

At  the  present  time,  by  the  building  of  the  High  Dam  and  Lock, 
between  Minneapolis  and  St.  Paul,  the  actual  head  of  navigation  for 
steamboat  service  on  the  Mississippi  River  is  brought  to  Minneapolis. 
The  construction  of  this  vessel  lock  and  dam  is  one  of  the  fairly  recent 
engineering  activities  of  the  Twin  Cities.  The  evolution  of  the 
project  from  a  two-lock  scheme  which  neglected  the  water  power 
(10  000  h.p.)  inevitably  present,  marks  the  transition  of  the  Federal 
Government  from  the  role  of  navigational  proprietor  alone,  blind  to 
other  uses,  to  the  larger  role  of  master  of  both  navigation  and  water 
power.  It  is  a  little  discouraging,  however,  to  note  that  for  three 
years,  during  the  war  period,  when  our  railways  were  congested  getting 
coal  to  this  water-power  city,  much  steam-generated  power  was  in  use 
and  coal  consumed,  while  potential  power  equivalent  to  perhaps  from 
50  000  to  100  000  tons  of  coal  per  year  was  wasted  through  the  sluice- 
ways or  over  the  crest  of  the  dam.  The  dam  itself  is  of  the  Ambursen 
type,  with  normal  30-ft.  head,  with  power-house  foimdations  b'jilt  con- 
templating a  use  of  6  000  cu.  ft.  per  sec.  in  generous  river  stages.  The 
use  of  this  power  awaits  action  by  Congress  on  a  general  water 
power  bill. 

The  main  48-ft.  drop  at  St.  Anthony  Falls  is  used  largely  for 
grinding  flour,   the  most   important   engineering   activity   of   Minne- 
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apolis.  The  flour  mills  have  a  story  of  their  own,  and  this  will  be  told 
at  the  mills  to  visitors.  The  anniial  production  of  high-grade  flo-ur 
ranges  from  16  000  000  to  20  000  000  bbls. 

Half  a  mile  down  stream  from  St.  Anthony  Falls,  a  second  develop- 
ment exists  with  a  fall  of  18  ft. — this  is  used  by  the  local  traction 
company. 

As  the  flow  of  the  Mississippi  River  sometimes  dwindles  to  1  000 
cu.  ft.  per  sec.  in  midwinter  attenuation,  great  steam  power  auxiliaries 
are  everywhere  supplied.  The  Riverside  Station  of  the  Minneapolis 
General  Electric  Company,  with  its  recently  installed  25  000-kw.  turbo- 
generator, is  the  most  colossal  auxiliary  of  the  Twin  Cities,  supplying 
current  to  the  mills  and  other  manufactories,  and  to  public  utilities  as 
well,  in  times  of  low  river  flow. 

The  water-power  plants  and  water-power  sites  of  the  Northern 
States  Power  Company  on  the  Mississippi  and  St.  Croix  Rivers  rep- 
resent engineering  activities,  existing  and  of  the  near  future,  of  great 
interest.  The  Main  Street  Station  develops  a  portion  of  the  St. 
Anthony  Falls  power.  The  Coon  Rapids  Dam,  with  an  18-ft.  head, 
completed  in  1914,  is  on  the  Mississippi  River  about  11  miles  above 
Minneapolis.  The  Taylor's  Falls  plant  of  this  Company,  on  the  St. 
Croix  River,  about  41  miles  by  transmission  line  from  Minneapolis, 
has  a  fall  of  60  ft.,  and  20  000  installed  horse-power,  mostly  used  in 
the  Twin  Cities  for  manufacturing  and  public  utilities.  The  undevel- 
oped dam  sites  of  this  Company  on  the  St.  Croix  and  Mississippi  Rivers 
represent,  in  their  future  development,  problems  of  exceeding  interest. 
Some  of  these  dams  will  be  on  rock  foundations,  and  some  of  them  will 
mean  30  or  40-ft.  heads  on  glacial  drift  foundations,  which  will  call 
for  most  skilKul  planning  and  execution,  and,  doubtless,  when  con- 
structed, will  mean  long  strides  of  advance  in  the  art  of  dam  building 
on  porous  foundations. 

No  summary  of  the  engineering  activities  pivotal  on  the  Twin 
Cities  can  omit  mention  of  the  great  head-water  reservoirs  of  the 
Mississippi  River.  These  reservoirs  have  utilized  two  large  and  several 
smaller  natural  lakes.  Their  combined  cai:)acity  is  more  than 
100  000  000  000  cu.  ft.,  with  a  water-shed  area  of  about  4  000  sq.  miles, 
and  an  additio^nal  water  area  of  more  than  400  sq.  miles. 

Controlled  by  the  Federal  proprietor,  who,  by  law,  must  regard 
navigation,  however  little  it  is,  as  the  predominant  interest  to  be 
served,  the  release  of  water  is  not  always  beneficial  to  the  water  jwwers, 
and  sometimes  is  detrimental,  as  in  midwinter  when  power  needs  are 
great  and  river  flow  is  meager.  The  water  powers  are  really  at  the 
present  time  a  greater  public  resource  here  than  navigation  itself.  The 
benefit  in  vessel  draft  is  about  1  ft.  at  St.  Paul,  tapering  off  to  zero 
perhaps  a  100  miles  down  stream.  I  imagine  it  will  require  an  act  of 
Congress  to  modify  the  release  of  reservoir  storage  so  as  to  give  the 
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maximum  benefit  to  the  important  water  powers  of  the  Mississippi. 
The  attitude  of  the  Federal  proprietor  is  likely  to  change  when  the 
Federal  water  power  at  the  High  Dam  becomes  a  beneficiary. 

The  things  discussed  thus  far  represent  engineering  activities 
which  are  inherent  in  the  physical  and  geographical  characteristics  of 
the  Minnesota  region.  The  existence  of  these  things  has  caused  great 
aggregations  of  people  to  cluster  here.  This  population  must  be  served 
by  many  engineering  activities.  Railways  must  bring  to  them  many 
things  to  supplement  the  regional  products,  and  must  take  away  the 
things  produced  here.  Minneapolis  and  St.  Paul  are  two  beads  threaded 
on  five  transcontinental  lines;  and  four  axial  north-and-south  lines 
reach  toward  the  Canadian  storehouse  and  the  Cotton  Belt.  Locally, 
we  are  excellently  served  by  a  traction  system  which  is  suffering  from 
5-cent  fares  and  franchise  uncertainties. 

The  water  supply  here  cannot  fail  to  represent  an  engineering 
activity  of  transcendent  interest — more  particularly  after  July  1st. 
The  Mississippi  River  which  has  served  so  efliciently  in  the  past  in 
bringing  forest  products  to  Minneapolis,  brings  also  the  sewage  of  the 
City  of  Anoka,  20  miles  up  stream.  Minneapolis  uses  the  Mississippi 
River,  as  it  departs  southward,  to  convey  its  sewage  to  St.  Paul.  These 
two  facts  made  Mississippi  River  water  a  bad  beverage  for  Minneapolis 
and  an  impossible  source  of  water  supply  for  St.  Paul.  Up  to  1912, 
]\rinneapolis  did  pump  its  domestic  supply  unpurified  from  the  river, 
notwithstanding  the  malign  contributions  from  Anoka.  Well-to-do 
people  bought  spring  water,  crystalline  clear,  in  bottles.  Venders  sold 
water  as  they  now  sell  milk — only  seven  years  ago.  The  poor  and  the 
careless  had  winter  cholera  and  typhoid  fever.  The  first  civic  awaken- 
ing dosed  the  water  with  chlorine,  which  helped  while  the  present 
mechanical  filtration  plant  was  planned  and  constructed.  Investiga- 
tions for  a  better  water  supply  gave  consideration  to  four  possible 
sources :  Lake  Superior,  140  miles  away,  was  alluring.  Mille  Lacs — 
a  lake  207  sq.  miles  in  area — 70  miles  away,  was  enticing.  The  siib- 
terranean  artesian  supply,  rising  by  gravity  to  perhaps  100  ft.  below 
the  street  level  here,  had  many  advocates.  The  Mississippi — "a  poor 
thing  but  our  own" — could  not  be  overlooked. 

The  investigations  resulted  in  the  rejection  of  the  Lake  Superior 
source  as  too  distant,  the  Mille  Lacs  supply  as  inadequate,  the  artesian 
as  too  hard  and  too  uncertain,  and  the  acceptance  of  the  sometimes 
turbid,  sometimes  defiled,  but  always  adequate,  Mississippi  River  water, 
which  by  skillful  engineering  processes  has  been  relieved  of  its  baser 
ingredients  and  converted  into  a  crystalline,  wholesome  supply.  The 
typhoid  rate  in  Minneapolis  is  singularly  low.  Schools  and  hospitals 
freely  use  the  domestic  supply  for  drinking  purposes,  and  all  persons 
may  meet  confidently  the  era  of  alcoholically  dry  days.        St.  Paul 
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secures  its  water  supply  from  a  group  of  lakes,  reinforced  by  the 
artesian  flow. 

In  concluding  this  meandering  talk  on  the  things  conceived  as  of 
vital  engineering  interest  to  the  Twin  Cities  and  their  zones  of 
influence,  I  wish  to  speak  for  a  few  minutes  of  the  most  important 
inland  navigational  resource  of  the  world,  which  now  brings  steel 
vessels  built  on  the  Clyde  in  Scotland  to  our  Minnesota  harbor  at 
Duluth.  As  the  Mississippi  River  gives  Minnesota  a  water  route  to 
the  GuK  of  Mexico,  the  Panama  Canal,  the  Pacific  Ocean,  and  the 
Orient,  so  the  Great  Lakes  lead  to  the  Gulf  of  St.  Lawrence,  the  blue 
Atlantic,  England,  France,  the  Mediterranean,  the  Suez  Canal,  and  the 
Indies.  Minneapolis  is  af  the  utmost  inland  reach  of  the  Mississippi, 
and  Duluth  at  the  utmost  inland  reach  of  the  Great  Lakes. 

Nowhere  exist  such  alluring,  splendidly  big  engineering  things, 
solved  and  unsolved,  as  in  this  chain  of  magnificent  lakes  and  stately 
rivers.  It  has  been  my  privilege  to  have  had  a  part  in  the  things  solved, 
and  it  is  still  my  privilege  to  work  on  the  things  unsolved,  and  I  regard 
myself  as  peculiarly  blessed  in  working  within  such  far-reaching 
horizons. 

The  hematite  ore  of  Minnesota  is  vitalized  and  made  marketable — 
80%  of  the  whole  country's  supply — by  this  waterway  which  carries  the 
ore  to  the  coal  and  brings  coal  to  some  of  the  ore  smelted  at  Duluth. 
It  is  probable  that  the  bulk  of  this  ore  would  lie  unmined  and  unused 
were  it  dependent  on  rail  transportation.  It  costs,  roundly,  $1  a 
ton  to  get  the  ore  by  rail  100  miles  from  the  Missabe  Range  to  the 
lake  shore  at  Duluth,  and  it  costs  $1  to  carry  this  ton  of  ore  1  000 
miles  by  water  to  Buffalo.  The  tonnage  passing  the  big  ship  locks  in 
St.  Mary's  River,  at  the  foot  of  Lake  Superior,  exceeds  the  combined 
tonnage  of  the  Panama  and  the  Suez  Canals. 

Exit  from  the  Lakes  to  the  sea  is  still  limited  by  the  shallow  drafts 
of  the  Erie,  Welland,  and  St.  Lawrence  Canals ;  but  the  Welland  Canal 
is  building  now  for  25-ft.  draft  in  the  canal  prism  and  30-ft.  draft  in 
the  locks;  and  the  St.  Lawrence  waterway  will  follow  this  lead.  That 
is  one  of  the  big  engineering  things.  The  New  York  State  Barge 
Canal  shrinks  to  a  trifling  thing,  with  these  great  projects  evolving. 

The  Chicago  Drainage  Canal,  diverting  a  considerable  stream  of 
Lake  Michigan  water,  has  created  the  need  of  the  regulation  of  Lakes 
Michigan,  Huron,  Erie,  and  Ontario,  by  controlling  works  in  the  out- 
flow rivers — Niagara  and  St.  Lawrence  in  particular.  St.  Mary's  River, 
the  outlet  of  Lake  Superior,  is  already  under  artificial  control — in  the 
interests  of  navigation  and  water  power — and  projects  are  maturing  for 
the  manipulation  of  the  outflow  of  the  Niagara  and  St.  Lawrence 
Rivers.  Each  year  to  a  greater  extent  it  is  realized  that,  after  all,  the 
Lakes  are  storage  reservoirs  of  almost  limitless  capacity  and  incalcu- 
lable value.    Nature  has  one  sole  motive  in  her  operation  of  the  outflow 
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rivers,  which  is  to  rush  the  waters  to  the  sea.  The  water  returns  through 
the  heavens,  and  the  endless  cycle  of  rainfall  and  outflow  goes  on. 
This  water,  however,  when  engineers  intervene,  must  be  made  to  serve 
better  the  artificial  uses  of  navigation  and  power.  So  it  will  come  to 
the  point  where  we  must  budget  the  water  eventually — why  not  now? 
Budgeting  the  water  means  spending  it  systematically  and  scientif- 
ically, in  well-thought-out  apportionments,  which  will  make  the  Niagara 
and  the  St.  Lawrence  better  navigable  ways  and  better  water-power 
streams. 

Water  power  is  really  the  thing  which  inflames  the  imagination. 
Aladdin  with  his  lamp  never  conjured  to  serve  him  genii  so  omnipotent 
as  engineers  have  made  emerge  from  seaward  bound  waters;  and  the 
Niagara  and  the  St.  Lawrence  descending  to  the  ocean  hold  in  their 
depths  potentialities  to  assume  tremendous  burdens  of  labor,  which  still 
pitilessly  strain  human  muscles. 

These  things  of  which  I  have  spoken  I  conceive  to  be,  in  the  largest 
sense,  the  significant  Engineering  Activities  of  the  Twin  Cities. 
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REPORT  OF  THE  COMMITTEE  ON  DEVELOPMENT 
Presented  to  the  Board  of  Direction,  June  17th,  1919. 


LETTER   OF   TRANSMITTAL. 

To  THE  Members  of  the 

American  Society  of  Civil  Engineers: 

At  a  meeting  of  the  Board  of  Direction  held  in  Minneapolis,  June 
IGth,  1919,  the  Chairman  presented  the  second  Progress  Report  of  the 
Committee  on  Development.  The  Board  received  the  Report,  ordered 
it  presented  to  the  Business  Meeting  of  the  Convention  for  discussion 
and  forwarded  as  soon  as  possible  to  the  entire  membership  of  the 
Society  and  to  each  Local  Association  of  Members,  with  the  request 
that  the  benefit  of  individual  or  collective  opinion  on  any  or  all  of 
the  fundamental  points  covered  by  this  Report  be  communicated  to 
the  Chairman  or  Secretary  of  the  Committee. 

The  Committee  was,  by  resolution  of  the  Board,  authorized  to  hold 
an  additional  meeting  in  order  to  prepare  a  further  report,  to  be  in 
the  hands  of  the  Secretary  of  the  Society  by  November  1st,  so  that  it 
may  be  issued  to  the  membership  sufficiently  in  advance  of  the  Annual 
Meeting  to  insure  a  thorough  discussion  of  it  at  that  meeting. 

The  Chairman  of  the  Committee  on  Development  requested  that 
be  be  granted  permission  to  add  some  material  as  an  appendix  to  be 
printed  and  forwarded  to  the  Membership  with  the  Report,  and  his 
request  was  granted. 

In  accordance  with  the  above  action  the  Report  was  presented  to 
the  Business  Meeting  of  the  Society  held  at  Minneapolis,  June  17th, 
and  the  resulting  discussion  will  be  published  in  full  in  the  August 
number  of  Proceedings. 

In  further  compliance  with  this  action  of  the  Board  there  is  here- 
with presented  to  each  n.ember  of  the  Society  the  second  Progress 
Report  of  the  Committee  on  Development,  to  which  is  added,  as  an 
appendix,  a  letter  from  Mr.  Onward  Bates,  Chairman,  and  other 
material  forwarded  by  him,  with  the  request  that  it  be  published  with 
the  Report. 

Members  are  urged  to  communicate  their  views  promptly  to 
Mr.  Onward  Bates,  Chairman,  332  South  Michigan  Ave.,  Chicago, 
or  to  Mr.  E.  T.  Howson,  Secretary,  Transportation  BIdg.,  Chicago. 

Respectfully, 

Chas.  Warren  Hunt, 

Secretary. 
New  York,  June  27th,  1919. 
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To  THE  Board  of  Direction, 

American  Society  of  Civil  Engineers  : 

Gentlemen: — The  second  meeting  of  the  Committee  on  Develop- 
ment was  held  in  Minneapolis,  Minn.,  on  June  11th  to  16th,  inclusive, 
and  was  attended  by  the  following  members : 

Onward  Bates,  Chairman 

George  G.  Anderson  George  C.  Mason 

Baxter  L.  Brown  Edgar  S.  Nethercut 

Paul  G.  Brown  Frederick  C.  Noble 

J.  H.  Brillhart  Arthur  Pew 

Egbert  A.  Cummings  George  R.  Putnam 

W.  L.  Darling  J.  C.  Ralston 

H.  L.  Haehl  H.  R.  Safford 

John  L.  Hall  Charles  J.  Tilden 

Charles  Hansel  S.  Everett  Tinkham 

Richard  L.  Humphrey  Gardner  S.  Williams 

There  were  also  present  Mr.  C.  E.  Lord  and  Professor  Kimball,  mem- 
bers of  the  Committee  on  Aims  and  Organization  of  the  American 
Society  of  Mechanical  Engineers,  and  Dr.  Charles  Warren  Hunt,  Secre- 
tary of  the  American  Society  of  Civil  Engineers. 

The  basis  of  the  report  herewith  is  the  work  of  the  four  sub-commit- 
tees which  were  appointed  at  the  November  meeting  and  the  main 
subdivisions  represent  approximately  the  scope  of  the  sub-committee 
work. 


A.     RELATIONS     WITH     OTHER     NATIONAL     SOCIETIES     AND 
RELATED    ORGANIZATIONS. 

It  is  the  opinion  of  your  committee  that  the'  identity  of  the  four 
existing  national  societies  should  be  preserved. 

The  committee  believes  that  the  American  Society  of  Civil  Engi- 
neers should  continue  to  pursue  the  objects  for  which  it  was  formed  as 
expressed  in  the  constitution,  namely: 

"The  advancement  of  engineering  knowledge  and  practice  and  the 
maintenance  of  a  high  professional  standard  among  its  members"  and 
that  it  should  devote  its  chief  endeavors  to  the  performance  of  these 
objects.  It  feels,  however,  that  the  time  has  now  come  when  this 
society  should  adopt  the  principle  of  becoming  an  active  national  force 
in  economic,  industrial  and  civic  affairs.  This  can  only  be  done  effec- 
tively, however,  by  active  co-operation  with  other  engineering  organiza- 
tions of  the  country. 
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To  this  end  the  committee  recommends  that  a  comprehensive 
organization  be  formed  embracing: 

First — The  local  affiliation  of  the  branches  of  the  national  technical 
societies  and  the  local  technical  societies. 

Second— A  state  council  composed  of  representatives  from  the  local 
affiliations. 

Third— A  national  council  consisting  of  representatives  of  the 
national  technical  societies  and  of  the  state  councils  or  state  group 
organizations  in  lieu  thereof. 

The  object  of  the  council  shall  be  to  increase  the  usefulness  of  the 
engineering  profession,  to  bring  about  greater  co-operation  and  to 
advance  the  welfare  of  engineers. 

The  council  shall  have  an  executive  committee,  shall  maintain  a 
central  office  and  shall  hold  at  least  one  meeting  each  year.  It  would 
be  desirable  that  a  bulletin  of  general  engineering  interest  be  published 
by  the  council.  The  council  shall  be  supported  by  a  per  capita  contri- 
bution or  in  such  other  manner  as  may  be  determined. 

B.  INTERNAL  RELATIONS  AND  LOCAL  ASSOCIATIONS. 

Your  committee  makes  the  following  recommendations : 
I.     Local  Associations: 

(a)  That  every  member  of  the  society  be  a  member  of  a  local 
association. 

(b)  That  there  be  created  in  each  geographical  district  of  the  so- 
ciety an  organization  consisting  of  representatives  of  the  local  associa- 
tions in  that  district. 

(c)  That  local  associations  and  district  organizations  shall  oper- 
ate under  uniform  constitutional  provisions  to  the  extent  only  that  the 
same  are  necessary  or  desirable  to  insure  uniform  relations  with  the 
society. 

(d)  That  the  representatives  of  each  district  on  the  Board  of  Di- 
rection and  the  Nominating  Committee  of  the  society  be  elected  by 
ballot  by  the  corporate  members  resident  in  such  district. 

(e)  That  it  be  the  duty  of  each  director  to  visit  each  local  associa- 
tion in  his  district  at  least  once  during  each  calendar  year. 

(f)  That  the  Nominating  Committee  select  candidates  for  the 
offices  of  president,  vice-presidents,  and  treasurer,  the  election  of  which 
officers  shall  be  by  the  ballots  of  the  corporate  members. 

(g)  That  there  be  an  annual  conference  of  representatives  from 
the  local  associations  for  the  purpose  of  discussing  the  welfare  of  the 
society  and  its  members. 


692  EEPORT  OF  COMMITTEE  ON  DEVELOPMENT     [Society  Affairs. 

(h)  That  there  be  allotted  a  percentage  of  the  dues  of  the  society 
to  each  district  organization  and  each  local  association  for  the  payment 
of  their  expenses. 

(i)  That  the  Board  of  Direction  refer,  for  recommendation,  each 
application  for  membership  to  the  local  association  in  whose  jurisdic- 
tion the  applicant  resides. 

(j)  That  the  present  provisions  of  the  constitution  relating  to  the 
discipline  and  expulsion  of  members  be  so  revised  as  to  make  them 
more  effective. 

(k)  That  it  be  the  obligation  of  each  local  association  to  bring 
about  within  its  territory  a  close  affiliation  of  all  branches  of  the  na- 
tional and  of  the  local  technical  organizations  for  the  purpose  of  ad- 
vancing the  status  of  the  engineer. 

(1)  That  in  communities  where  members  are  too  few  to  form  a 
local  association,  it  be  their  obligation,  in  addition  to  that  of  their  dis- 
trict local  association,  to  affiliate  with  the  resident  members  of  other 
technical  societies,  and  other  engineers,  where  such  affiliations  will  pro- 
mote the  organization  to  a  local  affiliate  body. 

(m)  That  the  local  affiliations  be  the  basis  for  comprehensive  state 
and  national  organization. 

2.  Rearrangement  of  Grades: 

That  the  grades  of  membership  be  more  clearly  defined  and  that 
changes  be  made  in  the  grades  of  Associate  and  Fellow. 

3.  Student  Societies: 

That  it  be  the  duty  of  the  local  associations  to  organize  and  assist 
student  engineering  societies  in  neighboring  engineering  schools,  to 
provide  carefully  selected  speakers,  and  to  maintain  personal  contact 
with  such  societies. 

(Note:  The  above  is  recommended  in  lieu  of  establishing  the  grade 
of  student  member  and  of  establishing  student  branches.) 

4.  Young  Men  of  the  Profession: 

That  it  be  the  duty  of  the  local  associations  to  provide  for  the  wel- 
fare of  the  younger  members  of  the  profession  by : 

(a)  Reasonable  representation  on  the  active  committees. 

(b)  Encouraging  their  discussion  of  the  general  problems  of  the 
society. 

(c)  Arranging  excursions  to  works  of  engineering  interest,  and 

(d)  Promoting  social  intercourse  between  them  and  the  older 
members. 

5.  Personal  Service: 

That  a  personal  service  bureau  be  maintained  by  each  local  affilia- 
tion, so  organized  as  to  operate  in  connection  with  a  central  service 
bureau  to  be  maintained  by  the  national  council. 
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6.     American  Engineers  in  Foreign  Service: 

(a)  That  it  be  the  duty  of  members  resident  in  foreign  countries 
outside  of  North  America  to  form  associations  and  to  promote  an 
affiliation  with  the  resident  members  of  other  American  technical 
societies. 

(b)  That  the  Board  of  Direction  consider  the  feasibility  of  keep- 
ing on  record,  and  providing  to  American  consuls  abroad,  the  names, 
addresses,  and  brief  professional  qualifications  of  members  of  the 
society  resident  abroad. 

C.     TECHNICAL   ACTIVITIES. 

1.  Meetings: 

That  local  associations  should  hold  not  less  than  four  stated  meet- 
ings per  year  and  encourage  joint  meetings  with  kindred  societies. 

That  the  fortnightly  meetings  of  the  parent  society  should  be  dis- 
continued. 

That  the  semi-annual  meetings  of  the  parent  society  should  be  sup- 
plemented by  the  addition  of  a  spring  and  a  fall  meeting  held  suc- 
cessively in  different  sections  of  the  country  under  the  auspices  of  a 
local  association. 

2.  Papers: 

That  the  present  system  of  securing  papers  depends  wholly  upon 
voluntary  offers  and  results  in  a  limited  variety  of  subjects.  Com- 
mittees of  the  parent  society  and  local  associations  should  be  formed 
and  charged  with  the  responsibility  for  promoting  greater  activity  and 
discussions.  Simultaneous  discussions  of  important  papers  by  local 
associations  is  desirable. 

That  the  use  of  the  monthly  Proceedings  should  be  extended  to 
include  editorial  work,  abstracting  and  reviewing  important  engineer- 
ing articles  and  subjects  of  popular  interest  to  the  great  majority  of 
engineers. 

3.  Committees: 

That  there  be  created  advisory  standing  committees  of  the  Board  to 
promote  the  study  of  important  engineering  subjects  and  charged  with 
outlining  and  co-ordinating  the  work  of  like  committees  of  the  local 
associations.  Three  members  of  the  Board  should  constitute  a  standing 
advisory  committee  on  each  subject.  Local  associations  should  urge 
the  younger  members  to  identify  themselves  with  local  committee  work. 

That  local  associations  should  suggest  names  of  volunteers  possessing 
necessary  qualifications  for  special  committee  service,  and  that  tenure 
of  committee  membership  shall  terminate  automatically  on  account  of 
absence  or  inactivity. 

That  the  society  support  an  active  program  of  research  work, 
co-operating,  if  practicable,  with  existing  research  agencies. 
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Tliat  the  chairmen  of  the  standing  advisory  committees  of  the 
board  should  constitute  the  Publication  Committee. 

That  to  effectively  carry  out  the  intent  of  these  recommendations,  a 
technical  editorial  staff  under  the  direction  of  the  Publication  Com- 
mittee should  be  established. 

4.  Sections  or   Divisions   of  the   Society  for   Specialized  Lines  of 
Work: 

It  is  not  recommended  that  the  work  either  of  the  parent  society 
or  the  local  association  be  divided  in  this  way.  The  object  apparently 
sought  by  such  divisions  will  be  better  met  by  the  work  of  strong 
committees. 

5.  Co=operation  with  Specialized  Engineering  Societies  and  Other 
Organizations: 

Much  of  value  has  been  accomplished  in  the  past  in  this  way  and 
it  is  recommended  that  such  work  be  continued  and  extended. 

6.  Standards  in   Engineering  Practice: 

There  exists  at  the  present  time  a  committee  known  as  the  Amer- 
ican Engineering  Standards  Committee,  composed  of  representatives  of 
the  national  engineering  societies.  This  line  of  co-operation  and  advice 
is  approved  and  it  is  recommended  that  it  be  continued  and  extended, 
but  the  idea  of  developing  this  committee  into  another  association  is 
deprecated. 

It  is  recommended  that  a  book  of  recommended  practice  and  stand- 
ards be  compiled  which  will  be  revised  periodically  to  follow  the 
development  of  engineering. 

D.     RELATION  TO   PUBLIC  AFFAIRS. 

1.  Definition  of  Engineering: 

That  the  three  main  ideas  in  a  complete  definition  of  engineering 
should  be  as  follows : 

(a)  A  general  and  descriptive  statement. 

(b)  The  content  of  the  profession — the  things  that  engineering  does. 

(c)  The  aims  and  motives  the  profession  should  have. 

2.  Ethics: 

That  a  short  code  of  ethics  of  broad  scope,  general  character,  and 
positive  rather  than  negative  injunction  be  prepared. 

3.  Engineering  Education: 

That  a  standing  committee  of  seven  be  created  to  consider  questions 
of  educational  policy,  and  offer  advice  and  guidance  in  carrying  out 
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such  policy.  The  aims  of  engineering  education,  fundamental  require- 
ments, changes  in  curricula,  indicated  by  changing  social  and  industrial 
conditions,  the  qualifications  of  teachers,  and  the  standardization  of 
degrees  are  a  few  of  the  topics  which  such  a  committee  should  rightly 
consider.  Further,  that  local  associations  appoint  similar  committees 
of  three  or  five  to  co-operate  with  educational  institutions  in  their 
respective  territories. 

4.  Licensing: 

That  the  society  in  co-operation  with  the  other  founder  societies 
prepare  a  standard  form  of  bill  for  the  licensing  or  registration  of 
engineers,  to  be  used  in  the 'framing  of  legislation. 

5.  Arbitration  and  Expert  Testimony: 

It  is  the  belief  of  the  committee  that  the  present  practice  with 
regard  to  expert  testimony  and  arbitration  is  not  satisfactory,  and  it 
is  recommended  that  a  committee  of  the  American  Bar  Association  be 
asked  to  co-operate  with  the  joint  committee  from  the  four  founder 
societies  in  order  to  develop  better  practice  along  these  lines. 

6.  Publicity: 

It  is  recommended  that  the  preparation  of  general  articles  on 
engineering  subjects  be  encouraged  and  assisted  by  the  profession, 
especially  with  a  view  toward  having  such  articles  published  in  the 
standard  magazines. 

7.  Legislation  and  Development  of  Natural  Resources: 

It  is  recommended  that  the  national  council  maintain  an  agency  in 
Washington,  D.  C,  or  elsewhere,  for  the  purpose  of  keeping  advised  of 
all  proposed  federal  legislation  and  departmental  rulings  and  regula- 
tions involving  directly  or  indirectly  questions  of  engineering;  and 
that  such  agency  keep  the  society  or  its  locals  advised  from  time  to 
time  of  such  matters.  It  shall  also  be  the  duty  of  the  various  locals 
to  keep  advised  on  all  proposed  state  legislation  affecting  engineering 
matters  and  the  said  locals  shall  actively  interest  themselves  to  the  end 
that  proper  legislation  may  be  enacted.  It  is  also  recommended  that 
such  agency  and  the  state  and  national  councils  shall  keep  advised  as 
to  the  proposed  creation  of  federal  and  state  commissions,  whose  activi- 
ties may  affect  engineering  enterprise;  and  that  the  influence  of  the 
locals  and  the  society  at  large  shall  be  directed  towards  securing  the 
appointment  of  engineers  upon  such  commissions. 

8.  The    Service    of    the    Engineer    to    the    Community,    State    and 
Nation: 

The  engineering  profession  owes  a  duty  to  the  public  which  it  is 
believed  can  best  be  discharged  by  the  active  participation  of  every 
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engineer  in  the  civic  work  of  his  locality.  To  this  end  it  is  urged  that 
the  engineer  join  the  civic  body  of  his  community,  and  if  there  be  no 
such  organization,  that  he  should  then  endeavor  to  organize  the  com- 
munity for  civic  work  in  sympathetic  co-operation  with  the  governing 
body.  The  engineer's  duty  to  the  public  also  requires  that  he  give  his 
best  efforts  to  matters  of  state,  interstate  and  national  character,  calling 
upon  the  various  engineering  bodies  for  assistance  and  co-operation 
when  necessary. 

9.  Patent  Law: 

Inasmuch  as  a  nation-wide  society  of  inventors  has  been  formed, 
composed  largely  of  engineers,  one  of  whose  objects  is  to  handle  the 
subject  of  patent  law,  it  is  recommended  that  no  action  be  taken  on 
this  subject  at  the  present  time. 

10.  Co=ordination   of  Government  Activities: 

It  is  recommended  that  the  influence  of  the  entire  membership  of 
the  society  be  directed  toward  the  creation  of  a  federal  department  of 
public  works,  the  secretary  of  which  shall  be  technically  qualified  and  a 
member  of  the  president's  cabinet,  and  that  the  law  creating  such 
department  shall  provide  for  the  co-ordination  of  all  government 
engineering  activities. 

11.  Industrial  Affairs: 

That  fundamentals  of  industry  and  their  inter-relation  are  based 
on  engineering  principles  which  should  form  a  part  of  the  education 
of  the  engineer. 

JOINT  CONFERENCE  COMMITTEE. 

In  accordance  with  the  similar  action  of  the  American  Society  of 
Mechanical  Engineers,  the  American  Institute  of  Electrical  Engineers 
and  the  American  Institute  of  Mining  and  Metallurgical  Engineers,  a 
joint  conference  committee  was  appointed  consisting  of: 

Gardner  S.  Williams, 
George  G.  Anderson, 
Richard  L.  Humphrey. 

The  Committee  on  Development  submits  this  report  in  accordance 
with  the  following  resolution : 

Whereas,  The  Committee  on  Development  in  considering  the  sub- 
jects assigned  to  it  has  arrived  at  certain  fundamentals  which  it  is 
anticipated  will  form  the  basis  of  its  ultimate  report ; 
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And  Whereas,  the  Committee  thinks  it  desirable  to  have  a  discus- 
sion of  these  f im^damentals  by  the  membership  of  the  society ;  therefore, 
be  it 

Resolved,  That  these  fundamentals  be  submitted  to  the  Board  of 
Direction  with  the  request  that  they  secure  the  views  of  the  member- 
ship thereon. 

Respectfully  submitted, 

Onward  Bates, 

Chairman. 

E.   T.  HowsoN, 

Secretary. 
Minneapolis,  Minn.,  June  16th,  1919. 
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"I  have  only  been  on  the  Board  a  little  over  a  year  hut  during  all  of 
that  time  I  have  never  once  seen  a  disposition  to  center  anything  at 
New  York  that  could  possibly  be  done  outside.  Of  course,  there  are 
matters  in  which  close  attendance  at  the  meetings  is  desirable,  and 
there  are  some  emergency  matters  in  which  local  people  only  can  be 
selected  on  account  of  lack  of  time  and  the  uncertainty  of  getting  the 
attention  of  outlying  members,  but  tliese  are  the  only  instances,  and 
proper  instances,  of  exception  to  the  rule." 

He  speaks  in  detail  as  to  the  purely  temporary  financial  condition 
of  the  Society,  the  reasons  which  led  to  it,  etc.,  and  then  continues : 

"With  reference  to  Mr.  Charles  Warren  Hunt  as  Secretary,  I  may 
say  that  however  you  may  feel  personally  about  him,  as  a  man  certainly 
you  mv^t  admit,  as  I  have  had  to  admit,  that  he  is  a  most  efficient 
executive  and  as  keen  a  business  man  as  the  Society  ever  had  for  Secre- 
tary. For  a  profession  which  is  aliuays  grumbling  about  its  compensa- 
tion, to  turn  around  and  grum,ble  about  the  compensation  it  will  pay 
to  so  satisfactory  a  man,  who  holds  the  welfare  of  the  Association  in 
such  good  shape,  due  to  his  executive  and  business  ability,  is,  to  my 
mind,  wrong.  Let  those  among  us  who  can  well  afford  to  ask  other 
people  to  be  generous  to  us  with  emoluments,  be  generous  towards 
others.  Mr.  Hunt  has  not  always  succeeded  in  retaining  as  his  personal 
friends  every  member  of  the  Society,  but  I  have  never  heard  of  anyone 
who  was  convincingly  able  to  prove  that  he  was  not  an  excellent  busi- 
ness man,  an  efficient  organizer,  and  an  efficient  Secretary.  Certainly 
my  own  observation  of  his  work  during  the  past  year  has  convinced  me 
that  he  is  well  worth  all  that  we  pay  him.  The  work  of  the  Society  is 
very  much  greater  than  anyone  can  possibly  imagine  it  to  be." 

Perhaps  I  may  be  held  to  be  immodest  in  reading  this  statement, 
but  my  reason  for  so  doing  has  been  previously  given.  In  addition  to 
this,  similar  criticisms  to  those  of  Mr.  Alvord's  friend  have  been 
frequent  for  many  years,  and  to  my  knowledge  were  used  long  before 
my  official  existence.  Within  the  last  few  months,  statements  of  the 
same  general  tenor  were  made  and  published  in  an  anonymous  com- 
munication signed  "M..  Am.  Soc.  C.  E."  in  Engineering  News-Record — 
not  only  referring  to  me  but  to  the  secretaries  of  all  of  the  Founder 
societies.  The  editor  of  that  journal  when  the  Board  of  Direction 
asked  for  the  name  of  the  individual,  exercised  his  editorial  preroga- 
tive, and  said  that  the  writer  of  the  anonymous  letter  objected  to  the 
disclosure  of  his  name,  adding :  "You  doubtless  can  appreciate  his  feel- 
ings and  sentiments  in  the  premises." 

Mr.  Alvord  continues: 

"I  have  given  a  great  deal  of  attention  to  the  present  unrest  in  the 
engineering  profession.  The  most  of  our  troubles  come  from  self- 
centered  narrowness,  and  what  the  engineer  of  today  lacks  is  breadth 
of  view,  less  envy  and  jealousy,  and  more  interest  in  the  bxisiness  and 
political  world.  I  have  been  greatly  impressed  in  the  last  few  years- — • 
and  I  have  now  been  practising  my  profession  for  nearly  Jf.0  years — with, 
the  fact  that  envy  and  jealousy  are  at  the  root  of  a  great  deal  of  engi- 
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neering  discontent.  We  begrudge  other  people  their  success.  We 
begrudge  the  heads  of  our  profession  their  notoriety,  and  we  tear  down 
other  people's  reputations  in  our  profession  altogether  too  freely  and 
thoughtlessly.  We  should,  I  think,  pay  particular  attention  to  those 
members  of  our  profession  who  have  done  good  work.  It  does  no  harm 
to  praise  them  a  little,  and  it  is  a  good  way  to  make  friends.  The  engi- 
neering profession  will  never  grow  big  and  broad  until  its  members' 
mental  attitude  grows  big  and  broad. 

"I  have  written  you  very  frankly  and  fully,  because  I  think  in 
answering  you  I  am  answering  a  number  of  other  men  who  have  had 
erroneous  impressions  of  the  attitude  of  the  New  York  membership,  and, 
particularly,  the  leading  members  on  the  Board  of  Direction  toward  the 
outlying  members." 


If  I  am  not  very  much  mistaken  the  original  idea  of  the  Develop- 
ment Committee  of  the  American  Society  of  Civil  Engineers  was  the 
development  of  the  Society  itself  to  meet  existing  and  changed  condi- 
tions due  to  the  war,  etc.,  and  that  to  its  duties  was  added  later  the 
question  of  co-operation  with  other  bodies  for  the  general  good. 

I  have  not  been  asked,  as  I  understand  it,  to  come  here  with  any 
suggestion  as  to  improvement  in  methods  of  the  Society's  work,  nor  do 
I  know  to  what  extent  the  Committee  has  decided  on  suggesting  funda- 
mental changes,  but  I  believe  that  it  is  entirely  proper  for  me 
to  discuss  that  part  of  the  problem  which  relates  to  the  co-operation 
between  organizations,  inasmuch  as  that  has  nothing  whatever  to  do 
with  the  management  of  the  American  Society  of  Civil  Engineers.  I 
have  therefore  ventured  to  write  out,  as  briefly  as  possible,  a  statement 
of  my  views,  based  upon  a  great  deal  of  careful  thought  and  considerable 
knowledge  of  conditions  both  at  headquarters  and  in  various  parts  of 
the  country. 

There  are  in  my  judgment  two  entirely  separate  phases  of  the  gen- 
eral subject  of  the  condition  of  the  Engineering  Profession. 

(1)  The  theoretical,  scientific,  educational  side,  which  includes  the 
maintenance  of  high  professional  and  ethical  standards,  and 

(2)  The  welfare  side,  which  includes  all  matters  relating  to  the 
Profession  outside  of  those  in  No,  1.  This  means  not  only  the  partici- 
pation of  the  Engineer  in  civic  and  community  affairs,  but  concerted 
action  connected  with  National,  State  and  Municipal  problems,  in 
which  the  welfare  of  the  members  of  the  Profession  both  individually 
and  collectively  is  concerned,  such  as  professional  rates  of  pay,  em- 
ployment of  engineers,  and  all  legislation  which  affects  the  Profession 
either  locally  or  nationally. 

In  my  opinion,  these  two  lines  of  effort  cannot  be  carried  on  together. 
The  National  Engineering  Societies  are  well  organized  for,  and  can 
carry  on,  the  first  of  these,  and  they  should  not  be  interfered  with  nor 
hampered  by  being  forced  to  undertake  the  second. 
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EEPORT  OF  THE  DELEGATION  OF  AMERICAN  ENGINEERS 

TO     THE 

American  Society  of  Civil  Engineers 
American  Society  of  Mechanical  Engineers 
American  Institute  of  Electrical  Engineers 
American  Institute  of  Mining  Engineers 


The  Delegation  of  American  Engineers,  constituted  by  your 
Societies  to  visit  France  in  December,  1918,  in  acceptance  of  the 
invitation  extended  by  the  Congres  General  du  Genie  Civil,  beg  to 
submit  the  following  report  and  an  account  of  its  mission. 

As  constituted  by  your  Societies,  the  Delegation  consisted  of  the 
following  members: 

Representing  the  American  Society  of  Civil  Engineers: 
James   F.   Case,   Chairman   of   the   Commission, 
George  F.   Swain,  Past-President, 
Nelson  P.  Lewis,  Vice-President, 
George  W.  Tillson,  Treasurer, 
George  W.   Fuller,   Past-Director, 
A.  M.  Hunt,  Director. 

Representing   the  American  Society  of  Mechanical  Engineers: 
Charles  T.  Main,  President. 

Representing  the  American  Institute  of  Electrical  Engineers: 
Lewis  B.   Stillwell,  Past-President. 

Representing  the  American  Institute  of  Mining  Engineers: 
E.  Gybbon  Spilsbury,  Past-President. 

The  Delegation  organized  on  the  way  over  by  the  choice  of  Maj. 
James  F.  Case  as  Chairman,  and  George  F.  Swain  as  Secretary,  and 
by  the  organization  of  the  following  Committees,  the  Chairman  being 
ex  officio  a  member  of  all  the  Committees: 

1. — Committee   on   Commercial  Ports. — Messrs.   Case,   Chairman, 

Main,  Spilsbury,  Himt. 
2. — Committee    on    Water    Power. — Messrs.    Stillwell,    Chairman, 

Hvmt,  Main,  Swain. 
S. — Committee  on  Navigable   Waterways. — Messrs.  Swain,  Chair- 
man, Main,  Spilsbury. 
4. — Committee   on  Roads. — Messrs.   Tillson,   Chairman,   Lewis. 
5. — Committee   on   Technical   Education. — Messrs.    Swain,    Chair- 
man, Main,   Stillwell,   Spilsbury,  Hunt. 
6. — Committee    on    Agricultural    Development. — Messrs.     Fuller, 
XJhairman,  Lewis,   Tillson. 
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On  arriving  at  Bordeaux,  on  December  16th,  1918,  the  Delegation 
was  met  by  S.  D.  Brown,  Assoc.  M.  Am.  Soc.  C.  E.;  and  on  arriving 
in  Paris  the  same  day,  it  was  joined  permanently  by  the  following 
attaches : 

Capt.  P.  Charton,  of  the  French  Engineers,  Delegate  of  the  Com- 
missariat-General to  accompany  the  Delegation  and  serve  as 
Liaison  Officer;  Capt.  Carpenter,  of  the  American  Army;  Mr. 
S.  D.  Brown ;  and  Mr.  George  Herdt,  representing  the  Society 
of  Civil  Engineers  of  France. 

These  gentlemen  were  of  the  greatest  assistance  to  the  Delega- 
tion during  its  stay  in  France,  and  the  Delegation  cannot  sufficiently 
express  its  obligation   to   them. 

The  Congres  General  du  Genie  Civil,  representing  engineers,  manu- 
facturers, and  public  men,  interested  in  the  problems  of  engineering, 
had  held  meetings  in  March,  1918,  at  which  a  large  number  of  papers 
had  been  presented  and  discussed.  The  Congres  had  considered  and 
published  these  papers  and  had  passed  resolutions  with  reference  to 
a  large  number  of  them.  On  the  way  over,  the  members  of  the 
Delegation  had  read  the  papers  relating  to  the  subjects  of  their  Com- 
mittees, and  were  prepared,  therefore,  to  discuss  them  and  the  reso- 
lutions with  the  members  of  the  Congres. 

The  object  of  the  visit  was  to  discuss  with  the  French  engineers 
the  large  engineering  problems  now  facing  France.  Many  of  these 
were  treated  in  the  papers  presented  to  the  Congres,  while  other 
matters  were  brought  up  before  the  Delegation.  The  Delegation  was 
also  offered  the  opportunity  to  visit  various  parts  of  France,  to  see 
the  harbors,  the  water  powers,  many  large  engineering  works,  and 
some  of  the  regions  devastated  during  the  war. 

The  visit  of  the  Delegation  was  occupied  as  follows: 

December  16th  to  December  26th,  1918. — At  Paris,  holding  Com- 
mittee meetings,  visiting  certain  industrial  establishments,  and  meet- 
ing the  French   engineers. 

December  26th. — Left  Paris  in  the  evening  for  Nantes. 

December  27th.— Visit  to  the  Port  and  City  of  Nantes. 

December  28th. — Left  Nantes  by  boat  for  St.  Nazaire.  Visit  to 
the  Port  and  City  of  St.  Nazaire.     Left  in  the  evening  for  Paris. 

December  29th,  1918,  to  January  J^th,  1919.— In  Paris,  visiting 
schools  or  industrial  establishments,  or  holding  meetings,  with  the 
exception  of  two  days  which  were  devoted  to  visiting  the  front;  the 
first  day  to  Albert,  Arras,  Lens,  and  Amiens,  and  the  second  day  to 
Chateau   Thierry  and  Soissons. 

January  Jfth. — Left  in   the  evening   for   Grenoble. 

January  5th  and  6th. — At  Grenoble,  visiting  hydraulic  works,  or 
holding  meetings  with  the  Chamber  of  Commerce. 
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due  to  the  added  demands  made  on  the  French  railroads  for  ration- 
ing the  armies  of  occupation  along  the  Rhine  and  the  civilian  popula- 
tions of  Belgium,  Alsace,  and  Lorraine,  to  say  nothing  of  the  move- 
ments  of  troops  on  leave,  bound  for   Central  and   Southern   France. 

With  reference  to  rehabilitation,  as  applied  both  to  the  devastated 
area  and  to  war  industries,  there  was  an  inactivity  which  at  first 
seemed  surprising  even  to  the  point  of  suggesting  apathy.  Further 
contact  with  conditions  in  France,  however,  showed  that  this  was  a 
natural  result  of  the  uncertain  knowledge  on  the  part  of  those  inter- 
ested as  to  what  reparation  and  indemnification  would  be  received, 
how  it  would  be  distributed,  and  what  work  should  be  undertaken. 
Actual  rehabilitation  depends  on  available  funds,  and  programmes 
can  be   definitely  formulated  only  when  this   is   settled. 

One  phase  of  the  situation  in  France  should  be  kept  in  mind, 
particularly  by  the  American  who  may  characteristically  anticipate 
that  rehabilitation  work  should  begin  coincident  with  the  cessation 
of  hostilities.  This  is  the  fact  that  the  period  of  the  Peace  Con- 
ference is  also  a  period  of  quiescence  immediately  prior  to  parlia- 
mentary elections.  Normally,  the  spring  of  1919  would  see  the  elec- 
tion of  a  large  number  of  members  to  the  French  Senate  and  Chamber 
of  Deputies.  Under  the  French  law,  the  soldiers  cannot  vote  while 
mobilized.  To  disfranchise  them  from  a  National  election  is  unthink- 
able. To  allow  them  to  vote  at  the  front,  or  wherever  they  may  be 
mobilized,  requires  a  new  law  wliich  has  not  been  passed  for  a  number 
of  reasons,  one  of  which  is  that  the  members  of  Parliament  who  will 
continue  in  office  until  their  successors  are  elected,  are  awaiting  news 
as  to  when  demobilization  will  occur. 

For  the  reasons  pointed  out,  neither  the  American  Delegation  nor 
tjje  recent  Congress  of  Civil  Engineering  at  Paris  dealt  with  the 
programmes  of  readjustment  or  with  those  of  rehabilitation.  Their 
work  related  solely  to  the  problems  of  reconstruction.  That  these 
problems  are  of  the  greatest  magnitude  and  seriousness  for  France 
will  be  evident  when  it  is  remembered  that,  after  the  Peace  Con- 
ference specifies  the  terms  of  peace  and  indemnification,  and  war 
credits  cease,  it  is  estimated  that  France  will  have  annual  Govern- 
mental budgets  several  times  those  before  the  war. 

There  can  be  no  doubt  that,  after  peace  conditions  rule,  there  will 
come  a  period  of  strenuous  commercial  struggle.  To  prepare  for  this, 
the  French  Congress  of  Engineering  desired  to  ascertain  from  the 
American  Delegation  what  American  experience  suggests,  and  here- 
after may  suggest,  as  to  procedures  helpful  to  both  nations,  and  espe- 
cially how  France  could  meet  its  colossal  problems.  Co-operation 
between  France  and  the  United  States  was  the  watchword  throughout. 

Engineering  problems  in  their  restricted  technical  sense  came  up 
for  discussion  practically  not  at  all,  for  the  excellent  reason  that  the 
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French  do  not  need  advice  nor  assistance  along  strictly  scientific  lines. 
It  was  in  the  larger  and  economic  aspects  of  engineering,  to  aid  in 
building  up  the  industries  and  commerce  of  France,  that  our  French 
associates  desired  to  learn  from  the  experience  of  the  American 
Delegation. 

Committee  on  Pouts  and  Navigable  Waterways. 

These  subjects  were  covered  by  one  Committee  instead  of  by  two  as 
originally  contemplated,   with  the  membership  remaining  unchanged. 

This  Committee  held  three  meetings  with  the  French  engineers — 
on  December  19th  and  21st,  1918,  and  January  15th,  1919.  At  the 
meetings  of  the  Committee,  the  situation  with  reference  to  the  French 
ports  was  described  and,  as  already  stated,  the  Delegation  had  an 
opportunity  to  visit  several  of  these  ports. 

Unquestionably,  facilities  at  the  French  ports  were  insufficient 
even  before  the  war;  and  if,  as  must  be  the  case,  the  conclusion  of 
the  war  results  in  the  re-arrangement  of  trade  routes  and  a  greater 
traffic  between  France  and  other  countries,  the  insufficiency  will  be 
still  more  pronounced  after  the  war,  unless  immediate  means  are 
taken   to   increase  the  facilities. 

Indeed,  France  has  done  much  during  the  war  to  improve  and 
increase  facilities,  and,  in  some  cases,  the  work  of  American  engineers 
has  contributed  largely  to  this  end.  On  the  Loire,  and  on  the 
Garonne,  a  great  increase  in  facilities  offered  has  taken  place,  and 
this,  the  French  engineers  state,  must  be  continued.  It  appears  that 
the  experience  in  carrying  on  harbor  and  river  works  in  France  has 
been  very  similar  to  that  in  the  United  States.  All  harbor  and  river 
works  are  carried  on  by  the  State,  by  money  provided  by  the  budgets. 
This  has  resulted  in  a  scattering  of  resources,  a  lack  of  continuity, 
and  a  failure  to  concentrate  and  carry  on  important  works  to  com- 
pletion. The  French  engineers  admit  that  this  was  the  case,  and 
that  their  methods  must  be  changed,  and  that  private  initiative  in 
each  port  should  be  encouraged  in  works   of  this  kind. 

It  was  also  stated  that  some  change  in  banking  methods  would 
also  be  necessary,  the  great  French  banks  having  taken  no  part  in 
making  funds  available  for  the  execution  of  public  works.  The 
Chambers  of  Commerce  of  the  maritime  ports  have  important 
resources  which  have  been  and  can  be  made  available  in  providing 
funds.  These  Chambers  of  Commerce  are  authorized  by  law  to  issue 
and  guarantee  funds  for  such  purposes,  in  very  large  amounts,  the 
security  being  furnished  by  charges  on  the  commerce  of  the  ports. 
In  this  way,  the  Chamber  of  Commerce  of  Marseilles  has  recently 
made  itself  responsible  for  some  40  000  000  francs  for  the  enlarge- 
ment of  the  port  and  the  construction  of  the  canal  between  the  port 
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The  work  of  the  American  engineers  at  Bordeaux  was  also  of  great 
importance  in  the  war,  and  of  great  interest  as  an  improvement  of 
the  port.  They  constructed  a  considerable  length  of  dock  along  the 
river,  while  the  French  constructed  other  new  docks.  These  alto- 
gether have  increased  very  much  the  capacity  of  the  port.  Before 
the  war,  there  was  a  length  of  6  500  m.  of  docks,  and  3  500  m.  more 
have  been  built  during  the  war. 

At  Marseilles,  very  extensive  works  have  been  planned  and  partly 
carried  out,  including  the  canal  to  the  Etang  de  Berre,  which  will 
pass  through  a  tvmnel  having  exceptionally  large  dimensions,  viz., 
length,  7  000  m. ;  width,  22  m. ;  height,  14  m.,  and  cross-section,  about 
360  sq.  yd.,  with  a  depth  of  water  for  barges  of  3i  m. 

It  is  contemplated  to  make  at  the  Etang  de  Berre,  which  is  a  deep 
water  inlet,  a  port  having  a  capacity  of  the  entire  present  Port  of 
Marseilles. 

Altogether,  the  future  of  the  ports  of  France  seems  to  the  Delega- 
tion to  be  very  bright,  if  the  expenditures  necessary  for  their  develop- 
ment are  concentrated  and  expended  with   efficiency. 

France  has  a  considerable  system  of  internal  navigation,  consisting 
of  canals  and  canalized  rivers.  In  1913,  the  last  year  for  which  sta- 
tistics are  available,  there  were  in  use  4  025  miles  of  canalized  rivers, 
and  3  050  miles  of  canals,  almost  all  of  which  were  operated  by  the 
State. 

On  all  these  canals  which  belong  to  the  State,  there  is  free  navi- 
gation without  any  charge.  The  State  pays  the  interest  on  the  cost, 
and  also  the  cost  of  maintenance.  Under  such  circumstances,  the  cost 
of  transportation  by  canal  and  by  railroad  is,  of  course,  no  indication 
of  the  relative  economy  of  these  two  methods  of  transportation. 

The  Commission  has  been  impressed  with  the  situation  just  explained 
and  the  fact  that  works  of  interior  navigation,  like  harbor  works,  are 
constructed  by  the  State.  Many  French  engineers,  like  many  in  this 
country,  and  other  coimtries,  seem  to  be  greatly  attracted  by  projects 
of  interior  navigation.  They  certainly  offer  interesting  fields  for  engi- 
neering design  and  construction;  but  more  important  than  engi- 
neering design  and  construction  is  the  economic  study  of  the  works 
proposed.  We  have  had  in  the  United  States  many  illustrations  of 
the  waste  of  public  money  for  such  projects.  We  have  seen  some  of 
the  States  obliged  to  repudiate  debts  contracted  for  canals,  and  the 
abandonment  of  almost  all  our  canals.  We  fear  that  in  France  and 
elsewhere,  there  may  be  some  danger  of  a  similar  waste  of  resources; 
and  while  there  is  no  question  that  canals,  where  economically  justi- 
fied, may  have  great  value,  we  have  urged  in  our  preliminary  report 
that  every  new  project  should  be  thoroughly  studied  from  the  economic 
point  of  view,  taking  accovmt  of  all  elements  of  expenditure  and  all 
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sources  of  income,  including,  of  course,  any  interest  or  maintenance 
charges  paid  by  the  public  directly  or  by  taxes. 

In  America,  it  may  be  stated  with  fairness,  works  of  internal 
navigation  have  not  as  a  rule  been  successful.  The  conditions  in 
France,  however,  are  more  favorable,  because  there  is  less  interference 
of  traffic,  and  because  some  of  the  rivers,  especially  in  the  north  of 
France,  have  very  favorable  slopes.  Nevertheless,  it  is  important  to 
remember,  in  France  as  well  as  in  America,  that  when  the  State,  that 
is  to  say  the  people,  pays  all  interest  and  maintenance  charges,  and 
when  this  fact  is  ignored,  the  people  may  be  burdened  with  expendi- 
tures for  public  works  that  are  economically  unsound.  The  cost  is- 
always  paid  by  somebody,  and  when  transiwrtation  facilities  are  to 
be  improved,  the  comparative  advantages  and  disadvantages  of  rail- 
way and  canal  should  be  carefully  considered,  every  item  of  cost  being 
included  in   both   cases. 

The  existing  canals  in  France,  should  be  utilized,  of  course,  to  the- 
full  extent  that  they  are  economically  utilizable.  Some  of  the  water- 
ways, particularly  the  Eiver  Seine,  have  been  of  great  service  during- 
the  war.  The  Seine,  however,  in  some  respects  is  a  special  case,  not. 
representative  of  conditions  found  elsewhere.  Great  quantities  of  coal 
and  other  heavy  material  are  brought  from  abroad,  notably  coal  from 
Wales,  to  the  mouth  of  the  river,  and  carried  up  to  Paris  in  barges. 

In  the  flat  country  in  the  north  of  France,  canals  may  be  the  most 
economical  means  of  transportation,  even  taking  into  account  all 
elements,  whether  paid  by  the  State  or  by  others,  but  the  south  of 
France  which  is  far  from  flat,  is  quite  different,  and  it  does  not  neces- 
sarily follow  that  canals  and  river  improvement  would  be  economical 
there. 

It  is  obvious  that  transportation  is  a  case  in  which  the  law  of 
increasing  returns  is  particularly  applicable.  When  the  means  of 
transportation  are  once  provided,  an  increase  of  business  can  be  handled 
with  much  less  than  a  corresponding  increase  in  expenses.  If  both 
means  of  transportation,  namely,  rail  and  water,  are  provided  between 
given  points,  neither  will  be  able  to  do  the  work  as  cheaply  as  one- 
means  alone  could  do  it. 

Inland  waterways  cannot  transport  all  kinds  of  material  in  a  way  to 
conform  to  modern  requirements,  as,  for  instance,  perishable  goods  and 
others  which  require  speed. 

Railways,  however,  can  transport  all  kinds  of  material.  Where- 
there  are  large  quantities  of  heavy  material  awaiting  transportation, 
which  need  not  be  carried  rapidly,  if  transhipment  is  not  necessary 
and  if  topographical  conditions  are  favorable,  the  construction  of  a 
canal  may  be  economically  sound,  but  even  under  these  favorable  con- 
ditions the  comparative  advantages  which  would  result  from  investment 
of  an  equal  sum  in  improved  railway  facilities,  should  be  carefully 
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1865.  The  labor  employed  at  the  time  of  our  visit  included  a  very 
few  French  men,  a  considerable  number  of  French  women,  a  large- 
number  of  Annamites,  a  few  Arabs,  and  some  German  prisoners. 

The  establishment  of  Fredet  at  Brignoud,  which  began  operation^ 
in  1868  as  a  paper  mill,  has  been  greatly  expanded  during  the  war.. 
Kecently,  a  large  addition  has  been  made  for  the  bleaching  of  cotton, 
from  rags.  This  has  been  used  as  a  raw  material  in  the  manufacture 
of  high  explosives.  Four  1  500-h.  p.,  calcic-carbide  furnaces  are  in. 
operation,  and  several  much  larger  furnaces  are  approaching  com- 
pletion, as  is  also  a  plant  for  the  manufacture  of  cyanamide.  In  design 
and  construction,  the  newer  buildings  of  the  Fredet  establishment 
and  their  equipment  are  in  every  respect  admirable. 

In  the  Valley  of  the  Romanche,  the  Societe  Electrothermique- 
Keller-Leleux  is  installing  a  power  plant  which  will  utilize  in  one 
step  a  fall  of  1 100  m.    The  diameter  of  the  pipe  is  50  cm. 

Another  development  of  interest  is  the  manufacture  of  iron  pipe 
by  electrolytic  deposit  of  iron  on  revolving  cylinders. 

In  the  vicinity  of  Grenoble,  factories  exist  for  the  manufacture 
of  caustic  soda,  chlorine,  aluminium,  carbide  of  calcium,  cyanides,, 
nitric  acid,  ferro-alloys  of  many  kinds,  magnesium,  sodium  peroxide, 
explosives,  chlorates,  cyanamide,  and  nitrogenous  products.  Before- 
the  war,  about  90  000  h.  p.  was  used  in  producing  aluminium.  In  June,, 
1918,  carbide  of  calcium  was  produced  by  a  group  of  factories  using 
42  000  h.  p.,  and  producing  about  45  000  tons  per  annum.  Nitrogenous 
products,  including  cyanamide,  were  being  produced  at  a  rate  of  4  000 
tons  per  annum.  Plants  manufacturing  shells,  cartridges,  military 
wagons,  and  other  material  for  the  French  Army,  were  employing 
25  000  hands  and  using  20  000  h.  p. 

The  stimulus  of  war  conditions  is  said  to  have  resulted  in  the 
development  of  a  method  of  enriching  the  flame  produced  by  the  local 
coal  with  a  spray  of  heavy  oil,  thus  solving  the  problem  of  utilizing 
for  metallurgical  purposes  the  coal  of  the  region,  which  is  far  from; 
being  rich  in  volatile  matter.  It  has  resulted  also  in  the  installation 
of  a  considerable  number  of  electric  furnaces. 

The  time  available  to  the  Delegation  did  not  permit  a  visit  to  the 
region  of  the  Pyrenees.  The  impetus  toward  water-power  develop- 
ment has  been  felt  in  this  region,  and  several  important  plants  are 
now  in  operation,  including  one  of  approximately  20  000  h.  p.  and' 
another  of  32  000  h.  p.  The  Committee  was  informed,  also,  that  twO' 
projects  are  under  way  in  that  region,  which  will  use  for  transmission 
purposes  a  potential  of  120  000  volts,  though  the  highest  hitherto  used- 
in  France  is  60  000  volts. 

The  third  water-power  district,  as  has  been  said,  is  that  of  the  massif 
of  the  south  central  part  of  France.  This  region  is  extensive  in  area,, 
and  there  are  a  number  of  streams  of  high  aggregate  faD,  but  these- 


-August,  1919.]       REPORT  OF  DELEGATION  OF  AMERICAN  ENGINEERS      017 

-streams  are  not  large,  and  the  power  possibilities  of  the  region  are  by 
no  means  comparable  with  those  of  the  Rhone. 

In  the  years  immediately  preceding  the  great  war,  the  annual  con- 
-sumption  of  coal  in  France  was  something  over  60  000  000  tons.  Of 
this  amount,  approximately  one-third  was  imported.  The  average 
price  then  was  from  $5  to  $6  per  ton.  It  is  probable  that  in  the  future 
the  price  will  be  materially  higher,  probably  about  $8  per  ton.  It  is 
obvious,  therefore,  that  France  should  develop  her  water  power  as 
rapidly  as  practicable,  since  the  great  lack  of  the  country  is  coal. 

The  Engineering  Congress  at  its  session  in  March  last  adopted 
recommendations  looking*  to  the  standardization  of  frequency  and 
-voltage.  It  was  recommended  that  50  cycles  per  sec.  be  adopted  as  the 
standard  frequency,  and  that  the  use  of  25  cycles  per  sec.  be  permitted 
in  special  cases. 

Although  the  Orleans  Railway  Company  began  in  1900  the  opera- 
tion of  trains  by  electric  locomotives  between  the  Austerlitz  Station 
and  the  Quai  d'Orsay,  and  the  Western  Company  in  the  following 
year  electrified  its  line  from  the  Invalides  Station,  Paris,  to  Versailles, 
■comparatively  little  has  been  actually  accomplished  toward  the  further 
■electrification  of  the  railways  of  France.  Careful  studies  by  the 
•engineers  of  several  of  the  railway  companies  were  in  progress  before 
the  war,  and  it  is  expected  that  they  will  be  resumed  in  the  near  future. 
"We  were  informed  that  a  commission  representing  three  of  the  French 
railways  will  visit  the  United  States  in  April  and  May,  1919,  for  the 
■purpose  of  investigating  the  electrification  of  railways  as  developed  in 
this  country. 

In  general,  French  factories  are  equipped  to  construct  all  the 
•electric  machinery  and  apparatus  which  may  be  required,  except, 
perhaps,  certain  electric  railway  equipment  and  turbo-alternators  of  the 
larger  sizes,  and  even  as  regards  these  it  would  seem  necessary  only 
to  add  to  the  tool  equipment  of  their  factories,  as  there  can  be  no 
•question  of  the  skill  of  their  engineers  and  designers. 

As  regards  water  power  legislation,  France  is  in  a  position  to-day 
very  much  like  that  in  which  we  in  America  find  ourselves.  A  gen- 
eral water  power  bill  is  before  the  House  of  Deputies.  In  view  of  the 
present  realization  of  the  importance  of  water  power  development,  it 
is  expected  that  a  general  bill  governing  water  power  concessions  will 
1)6  promptly  enacted,  and  that  its  provisions  will  be  attractive  to 
•capital.  Hitherto,  water  powers  have  been  developed  either  under 
governmental  authorizations  which  are  revocable,  or  under  special  con- 
cessions for  a  fixed  term.  In  general,  the  terms  of  the  concessions 
iiave  been  more  favorable  to  the  investor  than  those  advocated  by  the 
■so-called  conservationists  in  the  United  States.  While  the  authoriza- 
tions are  revocable,  we  are  informed  that  revocation  has  never  occurred 
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climate  of  the  Northeastern  United  States  to  that  of  California, 
which  is   dry. 

3d. — Road  surfaces  of  Portland  cement  concrete  have  attracted- 
attention  for  many  years.  They  are  of  particular  value  in  the  neigh- 
borhood of  plants  which  manufacture  the  cement,  in  consequence  of 
which  the  material  is  cheap  in  their  construction.  The  skill  required 
for  the  production  of  good  concrete  is  most  essential,  but  large  areas 
of  surface  of  this  type  have  been  constructed  in  recent  years.  The 
concrete  possesses  the  advantage  that  if  laid  at  a  proper  grade  it  can 
be  used  as  a  foundation  for  all  the  types  of  roadways  after  its  original 
utility  has  gone. 

4th. — Road  surfaces  of  vitrified  bricks  are  serviceable  when  the 
bricks  are  of  the  best  character,  but  only  in  regions  where  suitable 
clays  for  their  manufacture  are  available  and  where  brick  plants  are 
in  existence.  They  are  much  more  expensive  than  the  tyx)es  which 
have  been  previously  mentioned  and  can  hardly  be  considered  in  the 
problem  of  road  construction  in  France. 

On  these  conditions,  one  cannot  expect  the  Communes,  the  Depart- 
ments, and  the  State,  to  find  immediately  after  the  war  the  necessary 
capital.  The  old  system  must  be  entirely  given  up.  Consequently, 
the  extremely  useful  work  of  repairing  our  road  system  can  only  be 
done  through  the  medium  of  private  enterprise  which  would  find  the 
capital,  enter  into  agreement  with  the  Communes,  the  Departments, 
and  the  State,  and  undertake  the  construction  of  some  well  determined 
portion  of  road,  guaranteeing  the  maintenance  of  the  same  during 
a  certain  number  of  years,  an  annuity  including  the  former  yearly 
price  of  maintenance,  increased  by  the  present  greater  value,  and  even 
of  an  excess  if  justified  by  the  improvement  being  provided  for.  It 
will  be  then  advisable  to  ask  the  American  engineers  how  the  road 
budget  problem  has  been  solved  in  America,  and  to  examine  in  what 
proportion  we  could  apply  in  France  the  American  solution. 

To  these  our  Committee  made  this  reply: 

Referring  specifically  to  the  tentative  conclusions  of  the  French 
members  of  the  Committee,  submitted  at  the  first  meeting  held  on 
December  20th,  1918,  the  American  Delegates  would  say  as  regards 
methods  of  construction : 

1st. — That  they  heartily  agree  with  the  proposition  that  broken- 
stone  roads  have  been  found  to  be  unsatisfactory  for  motor  vehicles 
of  heavy  weight  and  great  speed,  and  that,  consequently,  this  method 
of  construction  should  be  given  up  for  road  surfaces  carrying  a  large 
amount  of  traffic.  This  conclusion  has  been  reached  in  America,  and 
what  is  known  as  water-bound  macadam  is  sometimes  used,  but  only 
where   a  temporary  roadway   is   required. 

In  arriving  at  this  conclusion,  the  American  Delegates  wish  it  to 
be  clearly  understood  that  they  recognize  fully  the  value  of  these 
water-bound  macadam  roads  during  the  recent  war;  that,  while  they 
did  suffer  materially  under  a  heavy  traffic,  their  character  was  such 
that  repairs  could  be  quickly  made,  and  the  roads  kept  in  almost 
continuous  use.  This,  of  course,  was  expensive,  but,  in  times  of  war, 
quick   results   are  necessary,   rather  than   economy,   and  construction 
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methods  are  perfectly  proper  and  justifiable  that  would  be  very  extrava- 
gant in  times  of  peace. 

2d. — That  they  fully  agree  with  the  conclusion  that  surface  appli- 
cations of  bitumen  to  broken  stone  surfaces  have  not  been  satisfactory 
for  heavy  traffic,  but  that  a  more  satisfactory  surface  known  as 
"asphalt  macadam"  can  be  constructed  by  what  is  known  as  a 
"penetration"  system,  and  that  it  can  be  laid  in  the  way  referred  to- 
so  that  good  results  can  be  obtained.  In  the  construction  of  bitumi- 
nous concrete  pavements,  a  much  more  elaborate  plant  is  required, 
which  naturally  makes  the  cost  of  the  road  surface  more  expensive. 
It  is  probable,  however,  that  the  extra  cost  is  justifiable  on  account 
of  the  greater  durability  pf  this  class  of  pavement. 

In  the  memorandum  it  is  stated  that  experience  has  demonstrated 
that  this  kind  of  pavement  will  stand  heavy  traffic  for  ten  years  or 
more,  if  carefully  constructed.  The  American  Delegates  think  this- 
is  a  rather  optimistic  view.  It  depends,  however,  on  just  what  is 
considered  "heavy  traffic".  The  word  "heavy",  as  applied  to  traffic, 
is  a  very  indefinite  one,  for  with  the  increased  weight  of  trucks  that 
have  been  in  use  during  the  last  two  or  three  years,  what  would 
have  been  considered  heavy  traffic  five  years  ago  would  be  medium 
traffic  at  the  present  time. 

3d. — The  statement  that  the  highest  type  of  asphalt  surface  is 
that  constructed  with  a  mineral  aggregate  of  sand  of  very  fine  nature, 
to  which  a  proper  quantity  of  dust  and  asphalt  is  added,  is  undoubt- 
edly correct  for  a  city  pavement.  It  is,  however,  exceedingly  doubtful 
if  such  a  pavement  would  withstand  the  heavy  units  of  motor  traffie 
that  are  in  use  at  the  present  time  and  likely  to  increase  in  the 
future. 

4th. — That,  as  to  the  use  of  brick  for  road  construction  in  France, 
they  feel  some  hesitancy  in  making  any  recommendations,  as  they 
are  unfamiliar  with  the  character  of  shales  and  clays  in  France. 

The  American  Delegates  were  asked  for  an  expression  of  opinion 
as  to  the  methods  of  financing  road  improvements  in  France,  and 
the  possibility  of  inducing  private  companies  or  contractors  to  under- 
take such  work,  receiving  their  compensation  in  a  number  of  annual 
installments,   fifteen    such   payments   having   been   suggested. 

It  is  probable  that  there  are  American  companies  or  contractors 
who  would  be  ready  to  finance  road  improvements  with  their  own 
funds  and  accept  payment  in  a  number  of  annual  installments — 
provided  they  are  given  entirely  satisfactory  guarantees  of  payment. 
It  must  be  pointed  out,  however,  that  they  would  be  obliged  to  borrow 
the  money,  thus  paying  a  higher  rate  of  interest  than  the  State,  and 
that  they  would  expect  a  larger  profit  and  a  good  rate  of  interest  on 
all  their  carrying  charges — so  that  the  amount  of  work  done  for  the 
same  total  expenditure  would  be  much  less  than  if  they  received 
prompt  payment  in  full  and  release  from  their  obligations.  The 
credit  of  the  State  would  be  better  than  that  of  the  private  companies, 
and  it  would  seem  that  it  should  be  availed  of,  in  order  to  secure 
satisfactory  results  with  a  minimum  of  expenditure  and  in  the  shortest 
possible  time. 

Special  attention  was  called  to  the  folly  of  providing  funds  for 
road   improvement   by  the   issue   of   long-term   bonds,    running   for   a 
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financed.  These  consisted  of  forms  of  contracts  and  specifications  of 
the  New  York  State  Highway  Department,  covering  the  construction 
of  all  kinds  of  roads  built  in  that  State,  a  copy  of  the  "Final  Report 
of  the  Special  Committee  of  the  American  Society  of  Civil  Engineers 
on  Materials  for  Road  Construction  and  Standards  for  Their  Test 
and  Use",  and  proof  sheets  of  several  sections  of  the  "American  High- 
way Engineers'  Handbook",  then  in  press,  containing  exhaustive 
descriptions  and  discussions  of  materials  and  methods,  as  well  as  the 
manner  in  which  such  improvements  are  financed  in  rural  and  urban 
districts. 

After  an  exchange  of  views,  the  following  conclusions  were  unani- 
mously adopted  and  presented  to  the  Congress: 

1.  Broken  stone  roads,  which  formerly  were  deemed  suitable  even 
for  city  streets,  are  soon  damaged  by  motor  vehicle  traffic,  to  which 
they  are  not  adapted.  The  tarring,  which  has  mitigated  the  nuisance 
from  dust,  only  very  insufficiently  preserves  the  road  surface  from 
the  wear  and  tear  due  to  the  travel  of  vehicles  with  mechanical 
traction. 

2.  New  systems  of  construction  have  been  developed,  the  most 
successful,  perhaps,  being  cement  concrete  and  bituminous  and  brick 
surfaces.  Experience  extending  over  a  sufficient  number  of  years, 
has  shown  that  the  preference  to  be  given  to  one  or  the  other  of  these 
various  systems  of  construction  depends  on  several  factors:  climate, 
intensity  of  travel,  cost  price,  etc.  The  brick  surfaces  used  in  America 
could  only  be  used  in  exceptional  cases  in  France.  Cement  concrete 
roads  are  only  advisable  in  countries  where  the  materials  used  in  their 
composition   are   at   hand   at   advantageous   prices. 

3.  Roads  constructed  with  bitumen  or  asphalt  aggregates  are, 
unfortunately,  very  expensive,  but  they  have  the  advantage  of  requiring 
less  maintenance  than  broken  stone  roads.  For  an  equal  travel  in- 
tensity, they  answer  much  better  the  exigencies  of  the  travel  of  motor 
vehicles. 

4.  The  cost  of  laying  these  roads  is  considerably  lowered  when 
this  system  of  construction  is  applied  to  broken  stone  roads,  the  old 
broken    stone    constituting   a   good    foundation. 

5.  The  reconstruction  of  the  French  road  system  is  necessary  on 
account  of  its  great  deterioration  due  to  the  travel  during  the  war. 
It  would  be  folly  to  restore  this  system  as  it  was  before,  as  it  could 
not  withstand  the  traffic  of  motor  vehicles,  which  will  grow  rapidly  to 
meet  industrial  and  commercial  requirements,  as  well  as  those  of  tour- 
ists, and  the  expense  of  maintenance  of  broken  stone  roads  would 
greatly  increase  without  giving  satisfaction  to  those  who  use  them. 
Happily,  most  of  the  French  roads  will  make  excellent  foundations  to 
which  it  will  be  sufficient  to  apply  appropriate  wearing  surfaces. 
Under  these  conditions,  it  will  be  possible  to  adapt  the  roads  to  the 
new  requirements  without  incurring  very  great  expense. 

It  would  be  logical  that  the  expenses  relative  to  the  improvement 
and  maintenance  of  the  roads  should  be  borne  by  those  who  use  them, 
and  the  abutters  who  profit  by  the  travel.     This  principle,  admitted 


August,  1919.]      EEPOKT  OF  DELEGATION  OF  AMERICAN  ENGINEERS      625 

and  applied  in  some  foreign  countries,  permits  the  issue  of  bonds  for 
the  improvement  of  roads,  the  capital  being  guaranteed  by  taxes  and 
revenues  which  are  certain  and  which  increase  with  the  intensity  of 
the  travel,  as,  for  instance,  taxes  on  motor  cars,  on  gasoline,  etc. 
Unhappily,  the  fiscal  laws  in  force  in  France  do  not  allow  this  pro- 
cedure, and,  as  it  is  not  possible  to  count  on  voluntary  contributions, 
it  is  necessary  to  have  recourse  to  the  budget  of  the  State,  "Depart- 
ments", and  "Communes",  in  order  to  obtain  the  necessary  allowances 
to  bring  the  road  system  to  a  state  capable  of  meeting  the  new 
requirements. 

If,  however,  the  State,  "Departments",  and  "Communes"  could 
not  find  the  necessary  capital,  private  enterprises  might  be  organized 
to  undertake  the  construction  of  some  well  defined  portions  of  roads, 
guaranteeing  their  maintenance  during  a  certain  number  of  years, 
with  the  proviso  that  an  annuity,  including  the  old  yearly  price  of 
maintenance  increased  to  cover  the  new  conditions,  and  a  further  sum 
representing  the  value  of  a  prompt  realization  of  the  benefit  of  the  im- 
provement, should  be  provided,  in  addition  to  the  cost  of  construction. 

Though  this  proceeding  may  be  more  expensive  than  direct  con- 
struction through  the  Public  Works,  it  will  be  necessary,  perhaps,  to 
have  recourse  to  it,  on  account  of  the  circumstances  created  by  the  war. 

The  study  of  the  financial  question  must  be  pursued  in  subsequent 
discussions,  with  the  co-operation  of  persons  qualified  to  give  useful 
advice. 

Agricultural  Industries  and  Rural  Hygiene. 

This  section,  under  the  chairmanship  of  M.  Risler,  discussed  and 
compared  French  and  American  experiences  and  viewpoints  concerning 
topics  set  forth  at  length  in  the  Proceedings  of  Section  VII  of  the 
Congress  of  March,  1918.  Much  information  is  also  to  be  found  on 
financial,  organization,  hygienic,  and  public  welfare  questions  in  the 
work  of  other  sections,   particularly   Sections  VIII,   IX,  and  X. 

The  French  members  summarized  these  papers,  explained  the  pre- 
vailing viewpoints  of  last  March,  and  supplemented  them  with  later 
data  and  views  in  three  reports  as  follows : 

1.  Organization  of  an  Agricultural  Bank,  by  M.  F.  Mainie. 

2.  Agricultural   Industries  in  France,  by  M.  E.  Barbet. 

3.  Agricultural    Equipment    and    Rural    Hygiene,    by    Capt.    G. 

Coupan. 

Banking  Facilities. — In  France  there  has  existed  for  many  years  a 
law  whereby  the  National  Government  has  provided  loans  to  small 
farmers  effecting  a  co-operative  association.  Such  loans  have  not  been 
especially  popular,  and  it  is  considered  that  the  laws  are  too  restricted 
to  allow  French  agriculture  now  to  secure  the  working  capital  needed 
to  meet  the  demands  which  the  war  has  placed  upon  it. 

Fortunately  for  France,  its  farming  lands  are  mortgaged  only  to 
a  small  extent.  It  is  believed  that  laws  should  be  adopted,  whereby 
long-term  loans  can  be  made  safely  and  conveniently  on  the  basis  of 
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of  a  rational  fermentation  procedure,  tending  to  lessen  the  proportional 
output  of  indifferently  fermented  wines. 

What  has  been  said  of  wine,  as  to  variable  output  in  quantity,  is 
still  more  true  of  cider  which  shows  a  range  of  ten  to  one  between 
maximum  and  minimum  output,  for  example,  the  years  1917  and  1918. 
It  would  have  been  of  marked  advantage  in  1918  to  have  had  concen- 
trated apple  juice  from  1917,  when  the  fruit  was  so  abundant  that  one 
■did  not  know  what  to  do  with  it. 

The  drying  of  fruit  and  vegetables  on  a  large  scale  is  an  industry 
which  has  been  scarcely  undertaken  in  France,  although  considerable 
progress  has  been  made  in  America,  especially  with  the  dried  fruits 
•of  California. 

Agricultural  Equipment. — In  round  numbers  the  available  data 
indicate  that,  in  1914,  the  total  value  of  French  farm  machinery  was 
between  4  000  000  000  and  5  000  000  000  francs.  The  pre-war  imports 
are  placed  at  about  100  000  000  francs  annually,  which  is  also  the  figure 
given  by  some  estimators  for  the  value  of  the  French  output  of  farm 
•equipment.  Others  consider  the  latter  figure  to  be  too  low,  and  believe 
that  150  000  000  francs  is  a  fair  yearly  figure  for  French  production  in 
the  past,  if  regard  is  paid  to  "hardware  and  metal  work  on  carts, 
harnesses,  etc.  With  the  imports,  this  makes  250  000  000  francs  as  the 
annual  consumption  of  farm  equipment. 

Capt.  Coupan,  Engineer  of  the  French  Ministry  of  Agriculture, 
requested  that  announcement  be  made  in  America  of  the  pressing 
needs  of  the  invaded  area  for  farm  equipment,  for  which  his  recent 
^estimates,  with  comparisons  of  the  normal  annual  output  of  French 
i'actories,  are  as  follows: 

51  000  Double  Belgian  plows 

20  000  Plows  with  a  fore-carriage 
13  000  Plows  with  several  wheels 
56  000  Scarifiers  and  tillers 

88  000  Harrows 

50  000  Pollers 

48  000  Grubbing  spades  used  with  horses 

16  000  Beet-pullers 

36  000  Sowing  machines 

13  000  Fertilizer  distributors 

34  000  Mowing  machines 

18  000  Rakes  used  with  horses 

21  000  Hay  spreaders 

8  000  Harvesting  machines 
24  000  Binding  machines 
114  000  Vehicles  (different  kinds) 
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12  000    Threshing   machines    (used   with    horses;    inclined   plane 
system) 

8  000  Threshing  machines  used  with  motors 

3  400  Threshing  machines  for  work  on  a  large  scale 
40  000  Weighing  machines  for  grain 

9  000  Self-binders 
53  000  Root-diggers 

without   counting   the    stone   crushers,    straw-cutters,    pumps,    motors, 
harness  equipment,  horse-shoes,  string  for  binders,  etc. 

We  can  form  an  idea  of  what  these  immediately  required  imple- 
n units  represent,  by  comparing  the  previously  mentioned  figures  with 
those  corresponding  to  the  annual  average  production  of  our  factories 
during  a  few  years  immediately  preceding  the  last  war: 

Double  Belgian  plo^/s 40  000 

Divers  plows 200  000 

Tillers,   harrows,    rakes 150  000 

Rollers    50  000 

Fertilizer  distributors  and  sowing  machines.  .  18  000 

Mowing  machines 10  000 

Harvesting  and  binding  machines 3  000 

Divers  materials  for  threshing  machines.  ..  .  3  000 

The  requirements  in  some  cases  exceed  the  former  annual  producing 
capacity  of  France,  which  is  now  reduced  about  one-third,  due  to 
destruction  of  factories. 

In  the  uninvaded  districts  of  France,  it  is  estimated  that  more 
than  50%  of  the  agricultural  machinery,  owing  to  lack  of  repairs  and 
spare  parts,  is  either  worthless  or  in  need  of  extensive  repairs. 

To  what  extent  Germany  can  make  reparation  in  kind  to  help 
supply  equipment  to  farmers  in  the  devastated  area  is  not  now  known. 
The  French  Government  through  special  bureaus  is  taking  steps  to 
purchase  new  equipment,  with  certain  appropriations  already  available, 
and  charging  deliveries  against  a  portion  of  a  farmer's  estimated 
indemnity. 

French  farmers  have  demanded  a  wide  variety  of  types  of  machines, 
and  hitherto  French  manufacturers  have  conformed  to  such  wishes. 
There  is  a  great  need  of  modern  methods  of  standardization,  both  for 
types  of  machines  and  individual  parts  thereof.  French  engineers 
appreciate  this  in  the  interest  of  economical  quantity  production.  They 
will  encounter  resistance  from  the  French  farmers,  who  have  strong 
individual  preferences,  but  now  is  the  time  to  overcome  it. 

Some  of  the  French  munitions  factories  will  undoubtedly  take  up  the 
manufacture  of  farm  macliinery.  Imports  at  the  outset  may  be  helpful 
in  some  measure,  but,  with  few  exceptions,  such  as  threshers,  etc.,  it  is 
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the  view  of  the  French  members  that  the  equipment  can  and  should  be 
made  in  France  and  adapted  strictly  to  French  requirements. 

Much  is  expected  of  the  proposed  Agricultural  Bank  in  facilitating 
this  branch  of  French  industry.  Some  believe  that  American  manu- 
facturers by  associating  with  French  makers  of  farm  machinery  could 
work  out  arrangements  that  would  be  mutually  advantageous.  Ameri- 
can experience  with  some  phases  of  quantity  production  could  probably 
help  the  French  for  a  time.  Each  ease  would  have  to  be  considered 
on  its  own  merits,  as  is  true  of  the  financial  aspects  of  the  proposition. 
Here,  it  is  to  be  pointed  out  that  the  present  French  law  is  understood 
to  require  French  control  to  the  extent  of  at  least  663%  of  the  securities 
of  concerns  in  which  foreign  capital  is  interested. 

The  American  members  were  not  able  to  offer  much  hope  for  the 
general  use  of  electricity  in  rural  districts,  in  competition  with  com- 
bustion engines.  As  for  electricity  for  heating  and  lighting  in  the 
rural  districts,  that  is  a  question  of  economics  to  be  studied  on  the 
'basis  of  sound  local  data  for  each  district. 

The  French  members  hope  that  the  proposed  Agricultural  Bank 
will  be  of  substantial  aid  in  developing  the  fertilizer  trade  with  a 
phosphate  rock  in  Morocco,  potash  salts  in  Alsace,  and  with  acid  and 
nitrogen  plants  built  during  the  war,  the  latter  near  the  hydro-electric 
plants  of  the  French  Alps. 

The  French  are  well  informed  on  scientific  agriculture,  and  the 
only  topic  mentioned  at  the  meetings  was  the  work  of  Whitney  on 
antiseptic  treatment  of  soils  to  destroy  the  toxines  produced  by  plant 
life. 

Rural  Hygiene. — This  is  largely  a  question  of  popular  practical 
education  in  the  rural  districts  of  France,  as  is  the  case  in  other  coun- 
tries. The  French  members  know  well  what  ought  to  be  done,  and 
steps  are  being  taken  systematically  to  stimulate  interest  in  modern 
sanitation  in  the  farming  districts. 

Pamphlets  of  instruction  and  advice  have  recently  been  prepared 
by  the  Association  Generale  des  Hygienistes  et  Techniciens  Munici- 
paux,  through  a  committee  headed  by  Col.  Bechmann,  for  27  years 
Chief  Engineer  of  the  "Water  Supply  and  Sewerage  Departments  of 
Paris.  '    '  1  """' 

Educational  methods  in  vogue  in  America,  especially  the  efforts  of 
States  to  accomplish  results  through  conventions  of  health  officers, 
school  teachers,  public  health  associations,  etc.,  were  explained.  Further 
data  in  this  respect  will  be  furnished  by  the  American  members. 

The  general  welfare  and  comfort  of  the  farmers  and  their  families 
was  also  discussed  along  the  line  of  moulding  public  opinion  through 
numerous  popular  local  leaders  who  are  appreciative  of  local  condi- 
tions and  means  of  remedy. 
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The  present  is  ix>culiarly  a  fittinp  time  for  conducting  educational 
campaigns  for  making  living  conditions  among  the  French  peasants 
safer  and  better.  The  local  press,  local  schools,  and  local'  leaders 
throughout  France  should  be  stimulated  on  these  lines. 

A  memorandum  outlining  the  news  of  the  American  members  on 
the  topics  previously  outlined  was  prepared  and  handed  to  the  French 
members  early  in  January,  substantially  as  follows: 

1.  Working  capital  for  farmers,  to  permit  them  to  purchase  required 
mechanical  equipment,  animals,  fertilizers,  seeds,  etc.,  should  be  obtain- 
able from  the  sale  of  long-term  farm  bonds,  founded  on  safe  mortgages 
of  sufficiently  large  co-operative  groups  of  farms,  granted  under 
adequate  supervision  and  guarantee  of  the  National  Government,  with 
the  banks  selling  such  guaranteed  bonds  given  a  reasonable  commission 
so  as  to  make  it  to  their  advantage  to  popularize  such  guaranteed  bonds 
among  the  investing  public. 

2.  8afe  and  convenient  procedures,  with  standardized  blank  forms, 
for  establishing  chattel  mortgages  on  movable  property,  should  be 
provided  so  as  to  afford  satisfactory  collateral  or  pledge  to  banks 
authorized  to  make  loans  to  the  owners  for  prospective*  purchases  of 
such  property,  including  industrial  equipment,  crops,  agricultural 
products,  merchandise,  etc. 

3.  A  comprehensive  and  convenient  system  of  warehouse  receipts, 
bills  of  shipment  or  lading,  acceptances  by  commission  houses,  and 
other  documentary  proofs  of  the  movements  of  merchandise  in  transit 
from  their  points  of  origin  to  points  of  destination  and  payment,  should 
be  devised  under  suitable  Government  supervision  and  protected  by 
adequate  insurance  against  loss,  so  that  such  records  of  property  may 
be  safely  accepted  as  collateral  by  banks  authorized  to  make  loans  to 
their  owners. 

4.  With  amendments  made  to  banking  laws  so  as  to  permit  the 
convenient  hypothecation  of  property  of  various  kinds,  on  which  loans 
are  sought  for  periods  up  to  one  year  or  more,  it  is  necessary  also  to 
consider  time  deposits  in  bank  for  periods  much  in  excess  of  90  days, 
and  to  see  to  it  that  laws  and  decrees  are  formulated  in  a  sound  legal 
manner  satisfactory  to  the  banking  interests  proposing  to  operate  under 
them. 

5.  The  manner  and  extent  to  which,  the  supervision  credit  and 
guarantee  of  the  Federal  Government  of  France  is  pledged  to  the 
protection  of  money  lenders  should  be  published  in  a  very  clear  manner. 
Likewise,  the  advantages  of  ample  working  capital  should  at  once  be 
made  plain  to  the  French  farmers,  so  that  they  will  not  be  handicapped 
as  compared  with  farmers  of  other  nations  in  storing  and  preserving 
their  products  for  advantageous  sale  at  home  or  abroad, -in  ways  which 
sliould  be  given  full  and  wide  publicity. 
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The  foregoing  suggestions  are  based  on  practical  experience  in 
America.  They  deal  with  certain  principles  which  it  is  hoped  may  be 
of  benefit  in  modifying  French  banking  facilities.  Obviously,  it  is  out 
of  the  question  to  attempt  here  to  detail  further  a  subject  which  is  so 
intimately  related  to  existing  laws  and  decrees  in  France. 

Mechanical  equipment  for  French  farmers  should  be  adjusted  to  the 
soil,  climate,  customs,  and  preferences  of  France  and  the  countries  to 
which  it  proposes  to  export  agricultural  implements.  In  adapting 
munitions  and  other  plants  to  their  manufacture,  great  effort  should  be 
made  to  standardize  types  of  machines  and  equipment,  and  of  all  parts 
thereof,  so  as  to  facilitate  quantity  production  and  thus  to  secure  the 
resulting  economies. 

France  could  adopt  to  its  advantage  American  methods  of  establish- 
ijig  in  various  cattle-raising  districts  modern  slaughter  houses  and  cold 
storage  plants  for  all  meat  products.  The  same  is  true  of  a  certain 
number  of  refrigerator  cars  for  transporting  such  products  from  the 
rural  districts  to  the  larger  cities.  This  will  require  modification  of 
laws  and  the  establishment  of  effective  sanitary  supervision  of  all  the 
branches  of  this  industry,  including  the  central  markets. 

The  drying  of  fruits  and  the  concentration  of  fruit  juices  for  ship- 
ment and  for  stabilizing  the  wine  industries  are  steps  worthy  of  most 
careful  development. 

Storage  of  farm  products  in  metallic  containers  on  the  farm  and 
the  establishment  of  central  silos  or  grain  elevators  of  concrete  are 
American  customs  which  seem  applicable  for  use  in  France,  particularly 
in  the  devastated  area,  and  at  a  time  when  a  change  to  new  customs 
is  easier  than  ordinarily.  With  central  storage  plants,  there  should  be 
established  a  system  of  official  inspection  and  classification  as  to  quality 
of  produce  received,  with  receipts  issued  in  such  a  way  as  to  be  usable 
as  collateral  or  pledge  at  the  banks. 

Fertilizers  and  soil  disinfectants,  especially  potash  salts  from  Alsace, 
should  be  quickly  industrialized  for  export,  and  be  exploited. 

The  reconstitution  of  French  agricultural  methods,  in  so  far  as  this 
can  be  undertaken  to  advantage,  should  be  decided  on  as  quickly  as 
possible  during  the  present  period  of  general  commercial  readjustments. 
Great  aid  would  follow  the  wide  publicity  through  Government  chan- 
nels of  details  of  recommended  changes  in  procedures  and  the  reasons 
for  their  adoption. 

Should  co-operation  be  desired  from  America  along  any  lines,  it  is 
best  that  .each  specific  case  be  dealt  with  separately.  American  capital 
in  substantial  sums  is  not  likely  to  come  to  the  aid  of  French  agricul- 
ture, except  under  conditions  satisfactory  to  American  bankers  and 
doubtless  on  the  recommendation  of  American  engineers. 
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Commercial  organizations  to  exploit  American  methods  in  France 
should  give  due  consideration  to  using,  for  a  time  at  least,  American 
supervision,  so  as  to  teach  the  details  to  French  associates. 

In  France,  as  in  America  and  other  countries,  hygienic  conditions 
among  the  farmers  are  not  as  favorable  as  in.  the  cities.  This  is  due 
to  ignoring  well  known  public  health  teachings  in  relation  both  to 
liersonal  hygiene  and  community  sanitation.  It  can  be  corrected  only 
l»y  persistent  and  systematic  campaigns  of  publicity  through  the  aid 
of  practicing  physicians,  health  officers  of  communes,  school  teachers, 
and  influential  citizens,  and  particularly  of  the  local  press,  all  of  whom 
can  advantageously  be  guided  at  district  conventions  conducted  by  the 
National  Health  Council.  It  is  well  to  remember  that  the  transmission 
of  disease  by  flies  may  be  a  much  more  serious  factor  in  the  future  than 
before  the  war  which  has  brought  millions  of  foreign  troops  to  France. 

Rural  welfare  movements  to  increase  the  comforts  of  farm  life  are 
well  worth  while,  and  publicity  campaigns  to  that  end  should  follow 
similar  lines  to  those  suggested  for  rural  hygiene,  all  with  the  view  of 
securing  popular  and  efi^ective  local  leadership  for  moulding  public 
opinion. 

Committee  on  Technical  Education. 

This  Committee  held  three  meetings — on  December  21st  and  23d, 
1918,  and  on  January  15th,  1919.  Views  were  exchanged  with  reference 
to  a  variety  of  subjects  and,  in  general,  the  French  engineers  and  the 
American  delegates  were  in  agreement. 

The  French  system  of  education  is  quite  different  from  the  American 
system.  All  schools,  both  public  and  private,  in  France,  are  under  the 
control  of  the  Ministry  of  Public  Instruction,  and  under  the  super- 
vision of  a  council  and  a  corps  of  inspectors.  The  so-called  "primary" 
schools  take  the  children  up  to  the  age  of  13.  Instruction  is  obligatory 
for  all  children  between  the  ages  of  6  and  13.  The  so-called  "primary 
superior"  schools  take  children  from  13  to  16.  The  so-called  "secondary 
schools",  attendance  of  which  is  not  obligatory,  take  children  from  the 
ages  of  13  to  20.  This  instruction,  general  in  character,  is  followed  by 
the  strictly  professional  education  in  the  polytechnic  schools  and 
universities. 

Graduates  from  the  engineering  schools  in  France  are  on  the 
average  older  than  in  the  United  States.  They  have  received  admirable 
theoretical  and  general  instruction,  but  probably  they  have  received  less 
technical  and  practical  education  than  in  the  schools  in  the  United 
States. 

It  was  the  opinion  of  some  of  the  French  engineers  that  the  tech- 
nical education  was  too  general  and  theoretical,  and  that  the  course 
was  completed  too  late.  In  this,  the  American  engineers  held  the 
same  opinion. 
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The  opinion  was  also  expressed  by  the  French  engineers  that  the 
teaching  of  general  studies  and  sciences  in  the  technical  schools  should 
be  practical  and  directed  to  the  needs  of  the  engineer.  The  instruction 
in  mathematics  should  not  be  abstract  and  theoretic,  but  practical  and 
concrete.  The  same  is  true  with  regard  to  instruction  in  languages  and 
other  studies.  This  tendency  is  the  same  that  is  observable  in  many 
of  the  schools  of  the  United  States,  and  they  were  heartily  approved  by 
the  American  representatives. 

The  French  are  much  concerned  in  the  problem  of  training  appren- 
tices. The  trades  and  technical  occupations  should,  as  a  result  of  the 
war,  attract  an  increasing  number  of  young  men  who  need  manual 
training  and  practical  instruction  in  the  shop  in  the  various  trades. 
The  object  should  be  to  give  such  vocational  instruction  as  would  select 
the  right  young  men  for  the  occupations  for  which  they  are  naturally 
fitted. 

Apparently,  the  French  are  doing  more  in  training  apprentices  in 
public  schools  than  we  are  doing  in  the  United  States. 

The  French  engineers  fully  realize  that  after  the  war  the  problem 
will  be  to  bring  about  as  large  a  production  as  possible,  accompanied 
by  increased  efficiency.  The  subject  of  efficiency  in  industrial  estab- 
lishments is  occupying  a  great  deal  of  attention  in  France.  The  works 
of  the  late  Frederick  W.  Taylor  are  widely  quoted  and  used.  Instruc- 
tion is  given  in  some  of  the  schools  in  reference  to  this  subject. 

Technical  instruction  in  France  is  confined  to  the  secondary  and 
superior  schools.  As  for  the  secondary  schools,  where  the  students  range 
from  about  13  to  about  20,  the  French  engineers  express  the  opinion 
that  the  instruction  should  be  more  specialized,  though  not  too  much  so, 
and  that  the  attention  of  students  should  be  directed  toward  industrial 
questions,  with  the  object  of  provoking  early  the  recognition  of  indus- 
trial pursuits  and  directing  into  such  pursuits  such  young  men  as 
are  qualified. 

It  was  considered  necessary  to  introduce  some  manual  training  into 
such  schools. 

There  was  much  discussion  with  reference  to  the  proper  location  of 
technical  schools.  In  France,  such  schools  are  generally  located  in  the 
closely  built  portions  of  the  city,  and  little  attention  is  paid  to  physical 
exercise,  play,  games,  or  athletics.  The  engineering  schools  also  are 
located  in  the  same  manner,  and  their  quarters  are  frequently  so 
cramped  that  extension  is  impossible.  The  American  engineers  urged 
the  importance  of  having  technical  schools  and  universities  located  in 
or  near  the  suburbs  of  the  cities,  where  extension  was  possible  and  yet 
where  contact  with  industrial  establishments  could  still  be  had.  The 
French  engineers  seem  to  appreciate  the  importance  of  this  matter. 

There  was  considerable  discussion  with  reference  to  methods  of 
instruction,  number  of  students  in  classes,  the  necessity  of  rigorous 
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discipline  rather  than  freedom  of  students,  the  benefits  of  conferences 
with  professional  engineers,  etc. 

One  of  the  most  important  points  discussed  had  reference  to  the 
exchange  of  students  and  teachers  between  the  two  countries.  The 
American  delegates  pointed  out  the  fact  that  in  the  past  the  French 
schools  had  not  oifered  as  many  attractions  to  American  students  as 
the  German  universities.  Many  of  the  most  eminent  scientists  in 
America  have  studied  for  a  longer  or  shorter  time  at  German  universi- 
ties. Such  men  are  found  in  all  branches  of  pure  science,  in  law, 
medicine,  history,  economics,  and  engineering.  Probably  there  have 
been  fewer  in  engineering  than  in  pure  science,  because,  although  pure 
science  is  the  same  everywhere,  the  method  of  application  may  differ 
greatly  in  different  countries,  and  the  methods  in  use  in  one  country 
may  not  be  applicable  in  another.  Nevertheless,  there  have  been  many 
American  students  at  the  technical  schools  of  Germany  and  Switzer- 
land, and  comparatively  few  at  the  schools  of  France.  The  American 
delegates  expressed  the  hope  that  in  the  future  these  things  will  be 
changed,  and  that  young  Americans  who  desire  to  go  to  Europe  to 
study  will  be  attracted  to  France.  If  this  is  to  come  about,  however, 
the  French  must  not  be  extremely  rigid  on  small  points,  nor  must  they 
insist  on  precise  equivalents  or  require  rigid  examinations. 

The  benefit  that  a  young  man  gets  from  study  abroad  is  often  more 
from  traveling,  the  knowledge  of  a  foreign  language  and  foreign 
people,  general  broadening  of  his  point  of  view  and  sympathy,  than 
from  the  precise  details  of  knowledge. 

It  is  in  the  highest  degree  desirable  that  young  men  from  any 
country  desiring  to  study  in  another,  should  be  received  hospitably, 
and  that  they  be  allowed  to  get  what  they  can  as  long  as  they  attend  to 
their  business.  A  young  man  who  goes  to  a  foreign  country,  well 
recommended  from  the  schools  in  his  own  country,  and  with  credentials 
which  show  him  to  be  earnest  and  serious  in  his  intentions,  should  be 
given  free  opportunity  unhampered  by  precise  requirements.  A  broad 
system  of  equivalents  in  studies  should  be  recognized.  It  should  be 
easy  to  enter  a  foreign  institution,  but  once  having  entered,  the  student 
who  is  found  neglecting  his  work  or  manifestly  wasting  his  time,  should 
not  be  allowed  to  continue. 

L'Ecole  Centrale  des  Arts  et  Manufactures,  in  Paris,  was  visited  by 
the  Delegation  at  the  invitation  of  its  President.  Its  class-rooms  and 
laboratories,  as  well  as  the  work  of  its  students,  were  open  to  inspection. 
This  school  has  always  admitted  Americans  as  well  as  other  foreigners 
to  its  examinations,  and  those  who  passed  such  examinations  with 
sufficient  credit  were  entitled  to  admission  just  the  same  as  French 
boys.  This  method,  however,  has  not  served  to  attract  many  Americans, 
for  reasons  already  stated.     A  modification  of  the  method  is  in  con- 
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templation,  by  which  a  system  of  equivalents  will  be  used,  and  it  is 
hoped  that  this  system  may  be  adopted. 

The  American  delegation  assured  the  French  engineers  that  the 
American  universities  would  welcome  any  Frenchmen  who  desire  to 
study  in  America  and  would  offer  them  every  opportunity  to  proiit  by 
such  study,  and  that  they  believed  that  these  universities  would  be 
reasonable  and  liberal  in  accepting  as  a  preparation  the  work  done  in 
France.  These  views  were  received  with  approval  by  the  French 
engineers. 

It  should  be  added  that  the  French  contemplate  spending  consider- 
able sums  of  money  in  improving  their  technical  schools,  which,  at 
the  present  time,  as  far  as  we  are  informed,  do  not  offer  the  material 
advantages  in  equipment,  laboratories,  etc.,  that  are  offered  by  the  best 
American  schools.  Many  of  the  French  professors,  however,  are  most 
eminent;  and  the  courses  of  study  under  some  of  these,  even  with  less 
perfect  equipment  than  we  have  at  home,  might  well  be  of  benefit  to 
5'oung  Americans  who  desire  some  foreign  study  in  completing  their 
own  professional  courses. 

The  interchange  of  teachers  or  assistants  for  short  periods  was 
discussed,  and  the  opinion  was  expressed  that  it  ought  to  be  encouraged 
if  possible. 

Altogether,  the  French  and  the  American  engineers  were  not  in 
disagreement  with  regard  to  any  of  the  essential  points  discussed  with 
reference  to  technical  education.  It  is  to  be  hoped  that  the  continu- 
ance of  these  discussions  may  lead  to  increasing  co-operation  between 
the  two  countries  and  increasing  knowledge  of  each  other. 

^At  the  last  formal  meeting  of  the  Congress,  President  Millerand 
suggested  the  desirability  of  forming  a  permanent  International 
Franco-American  Engineering  Committee,  so  that  the  engineers  of 
both  countries  could  keep  in  touch  with  each  other,  and  by  means  of 
which  specific  problems  could  be  discussed  and  co-operation  promoted 
between  the  two  countries.  A  formal  vote  was  passed  approving  the 
formatioi*  of  such  a  permanent  committee.  The  members  of  the  Dele- 
gation were  asked  if  they  would  serve  as  the  American  members  of  such 
a  committee.  They  replied  that  they  could  not  accept  this  invitation, 
as  they  had  not  been  appointed  permanently  by  the  Societies  they 
represented,  and  that  they  would  report  to  these  Societies  on  their 
return  to  America  and  ask  them  to  appoint  members  of  a  permanent 
committee.  The  Delegation  was  then  asked  if  they  would  serve  tem- 
porarily as  the  members  of  such  a  permanent  committee,  and  this  they 
consented  to  do. 

The  French  members  of  such  permanent  committee  were  appointed, 
and  consisted  of  the  Presidents  of  the  Sections  of  the  Congress,  and 
the  General  Secretary,  all  these  gentlemen  being  the  men  with  whom 
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the  members   of  the   Delegation   had   discussed   the  various  problems 
which  have  been  referred  to  in  this  report. 

Immediately  on  its  return  to  America,  the  Delegation  made  a  report 
to  the  four  Societies,  reciting  the  action  of  the  Congress  with  reference 
to  the  appointment  of  the  committee,  and  asking  the  Societies  to  take 
action.     This  report  is  added  as  Appendix  III  to  this  final  report. 

This  completes  the  statement  of  the  discussions  of  the  various  topics 
presented  to  the  Delegation. 

It  should  be  added  that  the  Delegation  was  entertained  most 
hospitably  by  the  French  Congress  and  by  the  French  engineers,  and 
that  everything  possible  was  done  to  make  its  visit  pleasant  and  profit- 
able. The  members  of,  the  Delegation  desire  to  express  their  apprecia- 
tion of  the  many  courtesies  and  hospitalities  which  were  tendered  to 
them. 

Respectfully  submitted  by  the  Delegation, 

George  F.  Swain,  CJiairman* 
James  F.  Case, 
ISTelson  p.  Lewis, 
Georce  W.  Tillson, 
George  W.  Fuller, 
•   A.  M.  Hunt, 
Charles  T.  Main, 
L.  B.  Stillwell, 
E.  G.  Spilsbury. 


*  As   Maj.   Case   decided   to   remain    in    Europe,    Professor   Swain   became  Acting 
Chairman  of  tlie  Committee. 
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APPENDIX  I 


Preliminay  Eeport  of  the  American  Delegation  of  Engineers. 

To  THE  CONRES  GENERAL  DU  GeNIE  CiVIL, 

19  rue  Blanche,  Paris,  France. 

Gentlemen: — Tlie  Delegation  of  American  Engineers  which  has 
visited  France  at  your  invitation,  desire,  before  leaving  for  America, 
to  submit  to  you  a  brief  report,  covering  the  questions  which  have  been 
discussed  with  you  and  giving  such  of  its  conclusions  and  recommenda- 
tions as  it  is  able  at  the  present  time  to  formulate. 

The  Delegation  was  divided  into  six  committees,  corresponding  es- 
sentially to  your  own  committees.  These  committees  were  the  follow- 
ing: 

1. — Committee    on    Commercial   Ports. — Messrs.    James    F.    Case, 

Chairman,  Charles  T.  Main,  E.  G.  Spilsbury,  A.  M.  Hunt. 
2. — Committee    on    Water    Pouter. — Messrs.    Lewis    B.    Stillwell, 

Chairman,  A.  M.  Hunt,  Charles  T.  Main,  George  F.  Swain. 
3. — Committee     on    Navigable     Waterways. — Messrs.    George    F. 
Swain,  Chairman,  James  F.  Case,  Charles  T.  Main,  E.  Gybbon 
Spilsbury. 
Jf. — Committee  on  Roads. — Messrs.  George  W.  Tillson,  Chairman, 

Nelson  P.  Lewis, 
6. — Committee  on  Technical  Education.— Messrs.  George  F. 
Swain,  Chairman,  Charles  T.  Main,  Lewis  B.  Stillwell,  E. 
Gybbon  Spilsbury. 
6. — Committee  on  Agricultural  Development. — Messrs.  George  W. 
Fuller,  Chairman,  James  F.  Case,  Nelson  P.  Lewis,  George  W. 
Tillson. 

The  Committee  on  Commercial  Ports  and  the  Committee  on 
Navigable  Waterways,  however,  were  not  separated  in  the  conferences; 
so  that,  in  reality,  there  were  five  committees. 

The  Committees  have  read  so  far  as  practicable  the  papers  pre- 
sented to  the  Congres  last  March,  have  discussed  the  various  resolu- 
tions there  adopted,  and  have  considered  such  other  questions  as  were 
presented  to  them.  The  Secretary  of  the  Congres,  M.  E.  Barbet,  has 
prepared  and  submitted  to  you  a  careful  and  elaborate  report  of  the 
proceedings  in  which  we  have  taken  part.  At  the  present  time,  we 
cannot  do  more  than  refer  to  the  conclusions  and  the  resolutions  passed 
by  the  Congres  in  March,  and  to  make  such  comments  on  them  as 
seem  proper  to  us  after  having  listened  to  the  discussions  and  visited 
the  localities  to  which  we  have  been  taken. 
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Committee  on  Ports  and  Inland  Waterways. 

The  Committee  has  read  the  papers  of  the  Congress  held  in  March 
relating  to  the  questions  of  Ports  and  Navigable  Waterways,  and  has 
considered  the  resolutions  passed  by  the  Congress.  Taking  up  the 
papers  in  order,  and  the  resolutions  contained  therein,  the  Committee 
has  the  following  remarks  to  make: 

/. — Paper  hy  M.  Jean  Hersent  {Volume  1,  Page  107),  on  "The 
Utilization  of  Commercial  Ports". — Resolutions  on  Pages  111  and 
118.— 

"1.  Considerant  la  necessite  de  construire  vite  et  economiquement 
les  ouvrages  qui  doivent  repondre  a  I'accroissement  du  tonnage 
de  la  marine  marchande,  le  Congres  emet  le  vocu: 
"(fl)  Que  pour  les  ouvrages  importants  il  soit  etabli  et  mis  au  con- 
cours  un  programme  de  previsions  correspondant  aux  besoins 
de  I'avenir,  et  que  les  efforts  essentiels  soient  repartis  princi- 
palement  sur  quelques  grands  ports." 

The  Committee  approves  this  resolution.  It  is  very,  important  to 
establish  a  plan  of  operation  which  can  be  carried  out  as  rapidly  as 
opportunity  and  funds  permit,  and  which  will  result  in  the  greatest 
immediate  benefit  to  the  large  ports.  The  programme  should  be 
planned  in  such  a  way-  that  resources  will  not  be  scattered  or  the  attain- 
ment of  immediate  results  unduly  delayed. 

Experience  in  the  United  States  has  demonstrated  that  execution 
by  contract  ^fter  competitive  bidding  is  an  economical  and  desirable 
method  of  carrying  out  such  work. 

"(&)  Qu'il  soit  prevu  des  ouvrages  de  construction  economique  et 
rapide  tels  que  des  estacades,  piers  ou  wharfs,  dues  d'Albe  a 
I'exclusion  de  quais  pleins,  partout  ou  les  conditions  techniques 
le  permettront." 

The  Committee  agrees  with  this  recommendation,  especially  in  view 
of  the  fact  that  one  of  the  results  of  the  war  will  be  the  changing  of 
trade  routes,  and  it  will  be  necessary  for  France  to  act  quickly  in 
providing  facilities  for  handling  overseas  traffic. 

"2.  Considerant  que  les  plans  des  bassins  doivent  prevoir  I'avenir, 
le  Congres  emet  le  vceu  que  soit  adopte  et  developpe  le  systeme 
usite  en  Amerique  de  wharfs  paralleles  qui,  en  permettant 
I'allongement  des  ports,  facilite  aussi  I'installation  des  voies 
ferrees  de  service." 

We  entirely  agree  with  this  recommendation.  Experience  in 
America  has  shown  the  great  advantage  of  railroad  tracks  along  the 
wharfs  parallel  to  the  ships'  berths,  permitting  the  rapid  handling  of 
cargo  from  the  ships  to  the  cars,  or  vice  versa. 

"3.  Considerant  que  le  developpement  des  ouvrages  interieurs  de 
nos  ports  demande  la  creation  de  rades-abris,  le  Congres  emet 
le  voeu  que  des  rades-abris  soient  envisagees  et  etudiees  aux 
ports  du  Havre." 
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We  agree  with  the  recommendation.  Experience  in  the  United 
States  has  shown  the  advantage  of  safe  anchorage  space  in  the  road- 
steads, away  from  the  wharves,  where  overside  stream  delivery  or 
receipt  of  cargo  may  be  made  to  or  from  barges,  lighters,  or  other  means 
of  conveyance.     This  will  also  relieve  the  congestion  at  the  docks. 

"4.  Considerant  I'importance  jouee  par  I'outillage  dans  nos  ports, 
le  Congres  emet  le  voeu  I'etude  de  I'outillage  mecanique 
soit  faite  en  meme  temps  que  celles  des  ouvrages  fixes  et  sur 
un  plan  d'ensemble. 

"Que  Ton  applique  les  methodes  nouvelles  en  modernisant  I'ou- 
tillage, en  adaptant  les  apparaeils  de  levage  et  de  manutention 
aux  systemes  d'accostage. 

"Que  I'usage  de  I'outillage  soit  mis  a  la  disposition  de  toutes  les 
marchandises  susceptibles  d'en  profiter. 

"Qu'il  soit  prevu  des  terres-pleins  spacieux,  hangars,  silos,  eleva- 
teurs,  magasins  pourvus  de  tons  les  perfectionnements  mo- 
dernes. 

"Enfin  que  les  raccordements  de  voies  de  quais  avec  les  lignes  des 
gares"  de  depart  direct  fassent  I'objet  d'une  etude  attentive  afin 
d'eviter  les  encombrements  et  I'amoncellement  des  marchan- 
dises dans  les  ports  de  commerce." 

The  Committee  entirely  approves  this  recommendation.  The  rapid 
handling  of  freight,  permitting  quick  departure  of  vessels,  is  a  most 
important  factor  in  the  economy  of  ocean  transport. 

Furthermore,  the  Committee  thinks  that  there  is  scarcely  anything 
more  important  than  close  connections  between  railroad  tracks  and 
the  wharves. 

"5.  Considerant    I'augmentation    croissante    des    dimensions    des 

navires  et  les  diffieultes  qu'ils  rencontrent  pour  entrer  de  jour 

et  de  nuit  dans  les  bassins  a  flot. 
"Considerant  I'insufiisance  des  bassins  de  radoub  actuels  pour  la 

reparation  ou  I'entretien  des  navires. 
"Le  Congres  emet  le  vceu: 

"1° — Developper  les  bassins  a  maree  en  eau  profonde. 
"2° — Developper  la  construction  des  grands  bassins  de  radoub  a 

double  entree  quand  les  dispositions  du  port  le  permettent." 

The  Committee  believes  that  the  Congress  would  do  well  to  study 
the  methods  in  use  in  America  for  loading  and  unloading  facilities 
alongside  the  wharves,  even  where  there  is  a  considerable  range  of  tide, 
without  the  use  of  enclosed  basins  entered  through  locks.  Experience 
in  our  ports,  and  at  Panama,  has  demonstrated  that  locks  are  not  neces- 
sary, even  where  the  range  of  tide  is  very  considerable.  If  the  docks 
are  equipped  with  proper  mechanical  devices  for  loading  and  unloading, 
it  makes  little  difference  whether  the  vessel  stands  high  or  low  above 
the  dock.    The  Committee  will  not  attempt  to  fix  the  limit  of  tide  above 
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which  locks  should  be  used,  but,  at  some  American  ports,  they  have  not 
l)een  found  necessary  with  a  range  of  tide  of  6  or  7  m. 

The  proper  facilities  for  the  repair  of  vessels  should  be  provided  at 
every  large  port. 

Resolutions  on  Pages  li2Jf  and  125. — 

"1.  Considerant  que  le  regime  aetuel  de  nos  ports  doit  etre  en 
rapport  avec  les  necessites  economiques  du  pays  et  que  le 
developpement  de  ces  ports  ainsi  que  leur  meilleure  exploita- 
tion sont  devenus  indispensables; 
"Considerant  que  I'avenir  de  nos  ports  de  commerce  et  les  moyens 
d'entirer  avantageusement  parti  dependent  uniquement  des 
dicisions  a  prendre  par  I'Etat; 
"Le  Congres  emet  le  vceu  que  I'Etat,  avant  d' engager  de  nouvelles 
et  importantes  depenses,  ait  recours,  pour  la  construction  et 
I'exploitation  de  nos  ports  de  commerce:  soit  au  regime  d'une 
Administration  autonome  concue  sur  des  bases  pratiques  et 
industrielles,  soit  au  systeme  des  concessions  avec  ou  sans 
garantie  d'interet." 

The  Committee  approves  this  recommendation. 

"2.  Considerant  que  la  loi  sur  I'automonie  des  ports  votee  en  1912 
a  donne  lieu  a  un  reglement  d' Administration  qui  ne  tient  pas 
suffisamment  compte  des  desiderata  exprimes  par  les  Chambres 
de  commerce  et  qu'en  consequence  I'application  s'en  est  trouvee 
empechee ; 

"Le  Congres  emet  le  voeu: 

"Que  la  loi  de  1912  soit  maintenue  et  le  reglement  paru  en  191G 
modifie  et  que  dans  la  composition  du  Conseil  de  direction, 
11  soit  reserve  une  place  plus  importante  aux  representants 
competents  de  I'industrie,  du  commerce  et  de  la  marine  non 
seulement  de  la  localite,  mais  de  la  region  interessee  au  devel- 
oppement du  port." 

The  Committee  is  not  informed  in  reference  to  the  law  of  1912  or 

the  regulation  of  1916,  but  it  believes  that  it  is  very  important  that 

competent  representatives  of  the  industries  should  have  a  voice  in  the 

decision  of  matters  relating  to  the  development  of  ports — subject,  of 

course,  to  the  power  of  decision  of  some  competent  public  authority, 

"3.    Considerant  que,  dans  les  ports  ou  le  regime  de  I'autonomie  ne 

serait  pas  applique,  la  dispersion  des  chapitres  de  recettes  et 

depenses  entre  plusieurs  services  ou  organismes:  services  des 

travaux,  de  I'outillage,  des  chemins  de  fer,  etc.,  ne  permet  pas 

d'avoir  une  vue  d'ensemble  aussi  bien  sur  I'importance  du  port 

que  sur  les  sacrifices  consentis  pour  son  developpement,  son 

entretien  et  son  exploitation. 

"Considerant,  d'autre  part,  que  de  I'etat  aetuel  des  choses  il  resulte 

que  les  recettes  et  produits  sont  consideres  par  I'Etat  comme 

formant  une  masse  a  repartir  ensuite  indiiferemment  sur  tons 

les  ports,  en  sorte  que  les  ports  deficitiaires  vivent  aux  depens 
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des  ports  beneficiaires,  alors  que  ceux-ci  sont  parcimonieuse- 
ment  pourvus  des  installations  qu'appellerait  precisement  le 
developpement  de  leur  traffic. 

"Le  Congres  eniet  le  vceii; 

"Que  ehaque  port  centralise  la  comptabilite  de  tons  les  services, 
de  maniere  a  faire  etablir  annuellement  un  bilan  de  recettes 
et  depenses  aiferentes  a  ehaque  port,  en  meine  temps  qu'une 
bonne  statistique." 

The  Committee  approves  this  recommendation.  The  financial  and 
other  statistics  relating  to  each  port  should  be  kept  separate,  in  order 
that  improvements  may  be  made  in  such  a  manner  as  to  be  economical, 
efficient,  and  to  meet  the  needs,  not  only  of  the  ports,  but  of  the  country 
as  a  whole. 

"4.  Considerant  que  la  creation  de  zones  franches  ou  les  marchan- 
dises  pourraient  etre  entreposees  en  franchise,  melangees, 
ameliorees,  transformees,  mais  non  usinees,  aurait  pour  conse- 
quence d'accroitre  le  mouvement  maritime  et  I'activite  indus- 
trielle  qui  en  derive; 

"Le  Congres  emet  le  voeu  qu'il  y  aurait  lieu,  dans  I'interet  du 
commerce  general,  d'autoriser,  dans  I'enceinte  douaniere  de  nos 
grands  ports,  I'essai  de  zones  speciales,  appelees  zones  franches, 
dans  lesquelles  les  marchandises  pourraient  etre  entreposees 
en  franchise,  melangees,  ameliorees,  transformees,  mais  non 
usinees,  et  sans  formalites  speciales  douanieres  dans  I'interieur 
de  la  zone." 

The  Committee  approves  this  recommendation. 

II. — Paper  hy  M.  Paul  Govare  (Volume  10,  Page  106),  on  "Free 
Ports". — This  report  deals  with  the  question  of  free  ports.  It  does  not, 
however,  contain  any  conclusions  or  resolutions  adopted  by  the  Con- 
gress. It  is,  therefore,  not  necessary  for  the  Committee  to  remark  on 
it,  except  to  say  that  the  experience  of  Hamburg  and  other  free  ports 
seems  to  demonstrate  the  desirability  of  at  least  making  an  experiment 
in  this  direction. 

///. — At  the  meetings  of  the  Committee  we  were  asked  our  opinion 
with  reference  to  the  proper  dimensions  of  locks,  and  we  were  unani- 
mously of  the  opinion  that  it  would  not  be  wise  to  provide  for  locks  of 
greater  dimensions  than  those  used  for  the  Panama  Canal.  We,  there- 
fore, agree  that  these  dimensions,  viz.,  length,  1  000  ft.,  width,  100  ft., 
and  depth,  40  ft.,  should  be  the  greatest  dimensions  of  vessels  for  which 
it  would  be  necessary  to  provide. 

We  were  also  asked  with  reference  to  economical  methods  of  hand- 
ling cargoes  at  docks,  and  with  reference  to  dry  docks  and  floating 
docks.  We  promised  to  send  to  the  Congress,  after  our  return  to 
America,  a  report  dealing  with  these  subjects. 

We  were  also  asked  with  reference  to  methods  of  administration  of 
ports — whether  by  the  State,  the  city,  the  railroad  companies,  or  the 
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steamship  companies.     We  promised  to  submit  a  report  on  this  question 
also. 

These  reports  will  also  deal  with  the  kinds  of  dredges  used  in  the 
United  States,  their  capacity,  the  depth  of  water  in  which  they  can 
operate,  and  other  similar  questions. 

Committee  on  Water  Power. 

Report  hij  M.  Verdin. — Page  JfJf.  of  the  Proceedings  of  Section  I. — 
The  conclusions  of  the  Congress,  with  our  remarks,  are  as  follows: 

A. — "Que  les  pouvoirs  publics  discutent  et  promulguent,  dans  un 
delai  aussi  court  qne  possible,  le  projet  de  loi  depose  par  le 
Gouvernement  sur  le  bureau  de  la  Chambre  des  Deputes  dans 
sa  seance  du  20  Juillet  1917." 

In  view  of  the  fact  that  the  Commission  is  not  fully  informed  re- 
garding the  law  referred  to,  and  the  circumstances  affecting  it,  we  do 
not  feel  that  we  can  comment  on  this  resolution. 

B. — "Que  I'administration  continue  et  acheve  I'etude  des  resources 
hydrauliques  de  la  France." 

The  Committee  strongly  endorses  tliis  conclusion.  Attention  is 
called  to  the  fact  that  if  partial  development  of  the  power  of  a  stream 
is  made  before  an  exhaustive  study  of  its  entire  possibilities  has  been 
completed,  it  may  be  found  later  that  such  partial  development  has  led 
to  a  situation  preventing  the  most  economical  utilization  of  the  entire 
stream. 

C. — "Que  les  encouragements  de  I'Etat  soient  assures  a  ces  entre- 
prises,  tant  par  des  subventions  financieres,  quand  il  y  aura 
lieu,  que  par  un  regime  d'associations  syndicales  permettant 
aux  industries  de  recuperer  partiellement  les  sommes  qu'elles 
auront  investies  dans  les  travaux  de  regulation  ou  d'amenage- 
ment  des  cours  d'eau." 

The  Committee  is  convinced  that  no  project  should  be  undertaken 
unless  it  can  be  demonstrated  with  reasonable  certainty  to  be  econom- 
ically justified  and  self-sustaining,  all  elements  of  the  problem  being 
considered.  The  Government  should  undoubtedly  encourage  those 
projects  which  can  be  so  justified,  and,  if  it  can  render  financial  aid, 
it  is  desirable  that  such  aid  should  be  extended  as  a  temporary  measure, 
or  in  view  of  demonstrable  collateral  advantages. 

D. — "Que  la  fabrication  des  machines  hydrauliques  et  electriques 
en  France  soit  developpee,  par  I'initiative  des  particuliers  et 
avec  I'appui  des  pouvoirs  publics." 

The  Commission  is  of  the  opinion  that  France  should  encourage  the 
manufacture  of  all  machinery  required  for  hydro-electric  development 
within  her  own  borders,  but  if  the  development  of  hydro-electric  power 
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in  France  would  be  unduly  retarded  by  waiting  for  the  home  production 
of  such  machinery,  it  would  be  wise  to  make  such  purchases  as  may  be 
necessary  abroad,  pending  the  time  when  French  factories  are  able  to 
supply  French  requirements.  If  the  exclusive  use  of  French  material  is 
insisted  on,  under  all  circumstances,  it  may  result  in  a  loss  to  the 
country  rather  than  a  gain. 

E. — "Que  les  autorisations  relatives  a  la  creation  des  reseaiix  elec- 
triques  soient  subordonnees  a  I'obligation,  pour  les  concession- 
naires,  d'adopter  des  types  de  courant  permettant  le  raccorde- 
-  ment  facile  avec  les  reseaux  voisins  preexistants." 

The  Commission  emphatically  endorses  this  conclusion,  and  ex- 
presses the  opinion  that  it  should  be  made  more  definite  and  inclusive. 
It  is  of  the  greatest  importance  that  standard  characteristics  for  current 
from  all  plants,  for  which  concessions  are  granted  in  the  future,  should 
be  promptly  established  and  rigidly  enforced,  having  in  view  the  fact 
that  France  is  of  such  an  area  and  form  that  it  can  be  covered  ulti- 
mately by  a  unified  system  of  power  distribution  fed  from  many  dif- 
ferent sources.  This  would  be  of  great  economic  value,  because  of  its 
resultant  equalizing  of  non-synchronous  seasonal  variations  of  stream 
flow  in  different  localities,  and  because  it  will  permit  the  most  effective 
and  economical  co-operation  of  steam  and  water  power  in  supplying 
electric  power  for  all  purposes  throughout  France. 

Report  hy  M.  Henri  Defer. — Page  106  of  the  Proceedings  of  Sec- 
tion II. — The  resolutions  adopted,  with  our  comments,  are  as  follows: 

A. — "Qu'une  entente  benevolo  s'etablisse  entre  les  exploitants  des 
forces  et  des  beautes  naturelles  du  territoire  national  egalement 
interesses  a  I'utilization  des  unes  et  de  la  conservation  des 
autres  et,  qu'a  I'exemple  du  Comite  des  forces  hydrauliques 
et  du  Touring-Club  de  France,  I'institution  de  Commissions 
mixtes  d'etude  des  projets  de  derivation  de  cours  d'eaux  et  de 
constructions  d'usines  soit  generalisee  entre  les  divers  groupe- 
ments  interesses." 

The  Commission  endorses  this  recommendation,  and  is  of  the  opin- 
ion that  no  time  should  be  lost  in  instituting  the  mixed  commissions 
referred  to,  and  in  imposing  on  them  the  duty  of  making  definite 
decisions  with  such  promptness  that  the  utilization  of  water  powers 
which  may  be  found  economically  available,  shall  not  be  unduly  delayed. 

B. — "Qu'il  soit  procede  a  une  etude  d'ensemble  pour  I'amenagement 
en  montagne  sur  des  points  bien  choisis  de  barages  et  reser- 
voirs propres  a  regulariser  le  debit  des  rivieres  et  a  rendre 
ainsi  possible  une  meilleure  et  plus  complete  utilization  des 
forces  hydrauliques  du  pays,  tout  en  assurant  la  sauvegarde  de 
ses  beautes  naturelles." 
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The  Commission  endorses  this  recommendation. 
Report  hy  M.  Jean  Rey. — Pages  31  and  32  of  the  Proceedings  of 
Section  VI. — The  conclusions,  with  our  comments,  are  as  follows: 

A. — "Le  Congres,  vu  la  neeessite  imperieuse  de  doter  notre  Indus- 
trie d'une  loi  generale  reglant  I'amenagement  de  nos  forces 
hydro-electriques,  demande  aux  Pouvoirs  publics  de  faire  voter 
d'urgence  le  projet  de  loi  depose  au  Parlement  en  juillet  1917, 
et  elabore  par  une  Commission  extra-parlementaire,  relatif  a 
I'utilisation   des   forces  hydrauliques. 

"Le  Congres  rappelle  au  Parlement  que  cette  loi  si  importante 
attend,  depuis  plus  de  20  ans,  le  bon  plaisir  de  nos  elus,  et 
que,  pour  cette  brSnche  de  notre  activite  nationale  comme  pour 
toutes  les  autres,  la  routine  et  les  lenteurs  de  nos  legislateurs 
entrainent  les  consequences  les  plus  dommageables  pour  la 
prosperite  de  notre  Industrie  et  de  nos  finances." 

The  Commission  is  not  informed  in  regard  to  the  provisions  of  the 
proposed  law,  and,  therefore,  does  not  comment  on  it.  We  are  strongly 
impressed,  however,  with  the  fact  that  France  is  paying  annually  very 
large  sums  for  imported  coal,  and  that  it  is  of  the  utmost  importance 
for  the  prosperity  of  the  country  that  the  development  of  hydraulic 
power,  wherever  economically  practicable,  should  be  encouraged  and 
promoted  as  rapidly  as  possible. 

B. — "Le  Congres  demande  aux  pouvoirs  publics  d'accorder  aux 
Etablissements  de  credit  hy|3othecaires,  les  autorisations  neces- 
saires  pour  permettre  le  pret  sur  hypotheque  pour  les  chutes  hy- 
drauliques, cette  modification  etant  accompagnee  des  conven- 
tions necessaires  fixant  les  bases  et  les  modalites  de  ce  genre 
nouveau  d'hypotheque." 

If  the  water  powers  of  France  are  to  be  developed  by  private  enter- 
prise, it  is  the  opinion  of  the  Commission,  based  on  experience  in 
America,  that  the  plan  contemplated  by  this  resolution,  or  its  equivalent 
in  some  other  form,  is  essential. 

C. — "Le  Congres,  constatant  Tinteret  national  qui  s'attache  a  la 
jonction  et  a  I'uniformisation  de  nos  reseaux  de  distribution 
d'electricite,  demande  aux  Pouvoirs  publics  de  prescrire,  pour 
les  transports  nouveaux  d'energie  electrique,  I'emploi  du 
courant  triphase  a  la  frequence  de  50  periodes  par  seconde,  et 
dans  le  cas  d'applications  speciales  necessitant  une  frequence 
moindre,  celle  de  25  periodes." 

The  Commission  is  of  the  opinion  that  a  frequency  of  50  periods 
per  sec.  should  be  prescribed  generally  for  local  distribution  of  elec- 
tricity in  France,  but  calls  attention  to  the  fact  that  if  the  great  un- 
developed power  resources  of  France  are  ultimately  to  be  utilized  to 
the  best  advantage,  it  will  be  necessary  to  connect,  by  circuits  operating 
at  very  high  potential,  sources  of  power  separated  by  great  distances. 
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as,  for  example,  the  Upper  Rhone  and  the  coal  fields  in  Northern  France. 
For  transmission  over  such  distances,  the  frequency  of  25  cycles  affords 
material  advantages,  particularly  as  regards  regulation  of  potential.  It 
would  seem,  therefore,  that  for  installations  which  probably  will  be  thus 
connected,  the  frequency  of  25  cycles  per  sec.  should  be  considered  very 
carefully. 

D.^"Le  Congres  recommande  aux  concessionnaires  de  transport 
d'energie  electrique  de  limiter,  pour  les  nouvelles  installations, 
le  choix  du  voltage  a  I'un  des  taux  qui  seront  indiques  par  le 
Ministere  des  Travaux  Publics,  et,  dans  I'avenir,  lorsqu'il  sera 
question  de  remanier  un  reseau  existant  en  modifiant  son 
voltage,  de  s'arreter  a  I'une  des  valeurs  ainsi  determinees." 

The  Commission  strongly  endorses  this  recommendation.  Standard- 
ization of  electric  apparatus  is  essential  to  large  production  and  low 
cost. 

E. — ''Le  Congres  signale  aux  exploitants  des  distributions  d'elec- 
tricite  I'interet  capital  qu'il  y  a,  des  maintenant,  a  etudier  et  a 
realiser  toutes  les  dispositions  permettant  I'entr'aide  des  re- 
seaux  les  uns  par  les  autres." 

The  Commission  endorses  this  recorrimendation. 

F. — "Le  Congres,  constatant  I'interet  economique  qu'il  y  a  a 
diminuer  I'importation  du  cuivre  consomme  par  notre  Industrie 
electrique,  recommande  aux  concessionnaires  de  reseaux  d'elec- 
tricite  I'emploi  de  I'aluminium,  metal  que  la  France  pent 
produire  en  quantite  illimitee." 

The  Commission  concurs  in  this  recommendation  as  regards  electric 
conductors  not  covered  by  continuous  insulation.  Other  things  being 
equal,  the  use  of  aluminium  is  obviously  advisable. 

Report  hy  M.  de  France. — Pages  61  and  62  of  the  Proceedings  of 
Section  VI. — The  resolutions  proposed,  and  our  comments  on  them, 
are  as  follows: 

"Le  Congres,  considerant  que  I'amelioration  de  nos  moyens  de 
transport  est  une  condition  essentielle  a  la  prosperite  econ- 
omique du  pays,  exprime  les  voeux  suivants : 

"1. — Que  les  Compagnies  constituent  une  Commission  d'etudes 
pour  I'application  immediate  de  la  traction  electrique  a  tous 
les  cas  ou  les  experiences  anterieures  ont  prouve  que  cette 
application  etait  avantageuse:  lignes  de  banlieue  et  de  grande 
banlieue  jusqu'a  100  kilometres,  lignes  de  grand  trafic  a 
grande  periodicite,  lignes  de  montagnes  et  principalement  dans 
les  regions  ou  les  installations  hydro-electriques  fourniront  de 
I'energie  a  prix  reduit; 

"2. — Que  les  Compagnies  adoptent,  le  plus  rapidement  possible, 
dans  toutes  leurs  gares,  des  appareils  electriques  de  manuten- 
tion,  de  signalisatiou,  d'aiguillage,  et,  dans  toutes  les  gares  de 
triage,  de  bifurcation  et  d'embranchement,  des  locomotives  et 
appareils  electriques  de  manoeuvre;. 
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"3.— Que  les  conventions  de  1883  soient  modifiees  et  que  la  duree 
des  concessions  soit  prolongee  avec  relevement  temporaire  des 
tarifs,  afin  de  permettre  aux  Compagnies  de  Chemins  de  fer, 
sans  recourir  au  credit  de  I'Etat,  de  realiser  I'electrification 
successive  des  diverses  lignes  de  leurs  reseaux; 

"4. — Que  le  Comite  d'electricite  procede,  des  maintenant,  a  la 
revision  des  rejilements  techniques  pour  I'application  de  la 
loi  du  15  juin,  1906,  les  mette  en  harmonic  avec  les  nouvelles 
decouvertes  de  la  science,  les  resultats  pratiques  de  I'experience, 
reforme  notamment  I'arrete  technique  du  21  mars,  1911,  dans 
un  sens  plus  large  et  plus  conforme  a  la  technique  de  distribu- 
tion pour  les  voies  ferrees." 

The  Committee,  so  far  as  it  can  express  itself,  approves  of  these 
resolutions,  although  it  is  not  informed  with  reference  to  the  conven- 
tions of  1883,  or  the  law  of  June  15th,  1906,  or  the  arrete  technique. 
It  is  clear,  however,  that  previous  regulations  should  be  modified  in 
such  a  manner  as  to  conform  to  new  discoveries  or  improvements  in  the 
application  of  electricity,  and  that  the  railroad  companies  should  be 
encouraged  in  every  legitimate  way  in  the  electrification  of  their  lines, 
if  it  can  be  accomplished  economically. 

Report  hy  M.  Paul  Toulon. — Page  11  of  the  Proceedings  of  Section 
X,  Sd  Sub-Section. — 

A. — "Que  les  Pouvoirs  publics  favorisent  le  plus  possible  les  in- 
stallations nouvelles  d'usines  hydrauliques  de  production  d'elec- 
tricite et  la  distribution  du  courant  aux  plus  grandes  distances 
compatibles  avec  les  progres  techniques  acquis  actuellement, 
d'une  part,  et  avec  les  frais  d'etablissement  acceptables,  d'autre 
part." 

The  Committee  approves  this  statement. 

B. — "Qu'un  programme  d'ouvrages  de  distribution  dont  I'etablisse- 
ment  dans  les  premieres  annees  d'apres-guerre  apparait  des  a 
present  comme  necessaire,  soit  mis  a  I'etude  aussitot  que 
possible  et  poursuivi  suivant  la  methode  heureusement  em- 
ployee pour  la  reconstitution  des  reseaux  electriques  des  regions 
envahies." 

The  Committee  entirely  approves  the  recommendation  that  a  pro- 
gramme be  studied  as  soon  as  possible,  but  it  does  not  know  what 
method  was  used  for  the  reconstitution  of  the  invaded  regions,  and, 
therefore,  can  express  no  opinion  regarding  it. 

C. — "Que  les  usines  thermiques  ou  hydrauliques  a  construire  en 
execution  de  ce  programme  soient  prevues  en  tenant  compte 
des  reseaux  existants  et  des  conditions  ou  la  production  du 
courant  sera  le  plus  economique,  la  nature  et  la  frequence  du 
courant  devant  etre  notamment  arretees  de  maniere  a  per- 
mettre aux  usines  de  s'entr'aider." 


648    EEPORT  or  DELEGATION  or  AMERICAN"  ENGINEERS    [ Society  Affairs. 

'  This  recommendation  appears  to  have  been  substantially  covered  by 
preceding  demands  of  the  Congress,  which  we  have  endorsed. 

D. — "Que,  simultanement,  afin  d'en  permettre  la  realisation  rapide, 
una  etude  soit  faite  des  dispositions  legislatives  ou  adminis- 
tratives  a  envisager  pour  faciliter  aux  entreprises  de  distribu- 
tion concessionnaires  de  I'Etat,  des  departements  ou  des  com- 
munes, I'obtention  des  capitaux  necessaires  a  leurs  extensions, 
en  generalisant  par  exemple  le  systeme  des  avances  faites  par 
les  communes,  avec  le  concours  du  Credit  Foncier,  des  caisses 
de  credit  agricole,  etc. 

E. — "Que  tons  les  Pouvoirs  publics  examinent  dans  un  esprit 
d'equite  les  demandes  de  relevements  temporaires  des  tarifs 
que  de  nombreux  distributeurs  d'electricite  se  sont  trouves  dans 
I'obligation  d'adresser  aux  autorites  dont  ils  dependent. 

F. — "Que  pour  faciliter  le  groupement  des  entreprises  de  distribu- 
tion, dont  les  capitaux  et  les  reserves  sont  generalement  immo- 
bilises en  totalite  dans  leurs  reseaux,  tons  les  actes  de  fusion 
de  societies  ou  de  concessions  soient  exempts  des  droits 
d'enregistrement  en  ce  qui  concerne  la  mutation  ailerente 
aux  installations  destinees  a  faire  retour  en  fin  de  concession 
aux  autorites  concedantes. 

G. — "Que,  dans  le  mene  ordre  d'idees,  des  mesures  soient  prises 
par  I'administration  superieure,  pour  qu'en  cas  de  fusion 
d'entreprises  de  distribution,  les  transferts  de  concessions  com- 
munales  puissent  etre  soustraites  aux  exigences,  parfois  ex- 
cessives,  des  autorites  concedantes. 

The  foregoing  paragraphs,  D,  E,  F,  and  G,  are  concerned  with  legal 
and  financial  questions  regarding  which  the  present  information  of  the 
Committee  is  not  sufficient  to  justify  an  expression  of  opinion,  beyond 
the  statement  that  we  regard  it  as  obvious  that  effective  measures  should 
be  taken  as  promptly  as  possible  to  facilitate  the  extension  of  existing 
electric  installations  and  the  construction  of  new  ones  in  all  parts  of 
France  where  such  extension  or  new  construction  can  be  justified  by 
conditions  of  present  demand  for  power,  or  by  conditions  which  assure 
the  development  of  an  adequate  demand  when  power  is  made  available. 

General  ConcliLsions. — The  general  conclusions  of  the  Committee 
may  be  summarized  briefly,  as  follows: 

France  has  within  her  borders,  in  three  rather  widely  separated 
regions,  water-power  possibilities  which  are  probably  sufficient,  if  devel- 
oped and  utilized,  to  obviate  the  necessity  now  existing  of  importing 
coal  for  power  purposes. 

The  Governmental  authorities,  in  the  interest  of  the  nation,  should 
take  all  steps  possible,  including  the  early  passage  of  enabling  laws, 
to  encourage  and  stimulate  the  development  and  utilization  of  these 
natural  resources.  The  broad  national  aspect  of  the  problem  should 
at  all  times  be  given  full  consideration. 
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The  ultimate  goal  should  be  that  of  a  unified  and  inter-connected 
system,  in  which  the  different  groups  of  plants  in  the  several  regions 
of  power  development  become  elements  of  such  a  nation-wide  system. 

The  importance  and  desirability  of  such  a  plan  is  emphasized  by 
the  study  of  the  seasonal  characteristics  of  the  flow  of  the  streams  in 
the  different  regions.  We  are  informed  that  the  low-water  flows  in 
these  several  regions  do  not  occur  simultaneously.  This  being  so,  com- 
bined operation  will  make  it  possible  to  utilize  a  greater  quantity  of 
continuous  power  than  can  be  utilized  if  the  various  groups  of  plants 
are  operated  independently.  No  insurmountable  technical  difficulties 
stand  in  the  way  of  the  operation  of  such  a  unified  system.  There 
exist  in  the  United  States  power-distributing  systems  covering  areas 
and  distances  comparable  to  those  involved  in  a  unified  system  for 
France.  Although  the  Committee  is  not  in  possession  of  the  data  for 
an  exact  study  of  the  cost  and  results  of  inter-connecting  the  several 
regions,  a  general  consideration  of  the  situation  leads  to  the  opinion 
that  it  would  be  amply  justified. 

In  connection  with  such  a  system,  consideration  should  be  given  to 
the  possibility  of  supplementing  the  water  power  by  steam  power,  per- 
haps, in  some  cases,  by  burning  the  lower  grades  of  coal  at  the  mines. 

Such  steam  plants  should  be  connected  to  the  general  distributing 
system,  and  operated  in  such  a  way  as  to  supplement  the  varying  .quan- 
tity of  power  which  can  be  derived  from  the  hydraulic  sources.  The 
concentration  of  electric  power  production  by  steam  in  a  small  number 
of  large  modern  plants  will  result  in  a  great  economy  of  coal,  as  com- 
pared to  the  quantity  required  to  produce  equivalent  power  in  a  large 
number  of  small  steam  plants;  and,  at  high  potential,  such  as  is  now 
in  successful  use  in  America,  electric  energy  can  be  transmitted  for 
much  less  than  the  cost  of  transporting  the  coal  required  to  produce 
the  same  amount  of  energy.  The  use  of  auxiliary  steam  power  devel- 
oped in  large  plants  properly  inter-connected  with  hydro-electric  plants 
can  be  utilized  advantageously  in  supplementing  power  from  the  latter 
at  certain  seasons  of  the  year. 

The  foregoing  considerations  emphasize  the  importance  of  stand- 
ardization, and  of  limitations  which  should  be  placed  on  permitted 
frequencies  and  voltages. 

Action  on  the  part  of  individual  companies  to  bring  about  the 
realization  of  such  an  ideal  system  of  national  power  supply,  as  has 
been  outlined,  will  probably  not  come  unless  the  public  authorities 
initiate  it,  or,  by  permissive  and  favorable  laws,  make  such  action  both 
easy  and  profitable  to  them.  In  our  opinion,  the  accruing  advantages 
to  the  nation  are  sufficient  to  justify  a  very  thorough  study  and 
analysis  of  the  problem  in  all  its  technical  and  economic  aspects. 
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Committee  on  Navigable  Waterways. 

The  reports  of  the  Congress  contain  two  papers  on  this  subject,  and 
they  will  be  briefly  referred  to.  They  are  the  report  by  M.  le  Colonel 
Espitallier,  on  the  "Eeseau  de  la  Navigation  Interieure  en  France,"  on 
page  50,  of  the  Proceeedings  of  Section  II,  and  the  report  by  M.  le 
Docteur  Ed.  Imbeaux,  on  "L'lnteret  de  la  Creation  d'un  Reseau  de 
Grande  Navigation  Interieure  en  France :  Principales  Conditions  de 
I'Etablissement  et  de  I'Exploitation  de  ce  Eeseau,"  on  page  66,  of  the 
Proceedings  of  Section  II. 

These  two  papers  are  very  interesting.  They  give  descriptions  of 
the  system  of  interior  navigation  in  France,  and  the  future  require- 
ments which  the  authors  consider  necessary.  The  resolutions  deal 
chiefly  with  the  special  projects  which  have  been  made,  such,  for  in- 
stance, as  the  improvement  of  the  Seine,  the  Rhone,  and  the  Loire 
Rivers,  and  the  systems  of  internal  navigation  in  the  northeast  and  the 
southwest.  The  Committee  has  not  had  the  opportunity  to  study  these 
projects  in  detail,  and,  therefore,  it  will  not  comment  specifically  on 
the  separate  rosolutions.  It  will,  however,  state  its  views  on  the  ques- 
tion of  interior  navigation,  as  follows: 

By  internal  navigation  is  meant  the  provision  of  waterways  for  the 
use  of  barges  or  small  boats,  by:  1.  The  construction  of  canals; 
2.  Making  the  rivers  navigable  by  locks,  dams,  canals,  and  other  works. 

Sistorical. — The  development  of  transportation  by  internal  naviga- 
tion dates  back  to  a  period  before  the  construction  of  railways,  begin- 
ning with  the  construction  of  the  early  canals  in  England.  At  that 
time,  it  was  undoubtedly  wise  and  desirable  that  canals  should  be  built 
and  rivers  improved  for  navigation,  because  there  were  no  other  means 
of  transportation  except  by  vehicles  on  roads,  and  it  was  obvious  that 
a  large  tonnage  could  be  handled  much  better  on  navigable  waterways. 

The  construction  of  the  English  canals  was  followed  by  the  con- 
struction of  canals  in  other  countries,  such  as  the  United  States,  France, 
Germany,  Belgium,  and  The  Netherlands.  In  some  of  these  countries, 
extensive  works  of  this  kind  were  undertaken,  and  have  been  continued 
to  the  present  day. 

Experience  in  the  United  States. — In  the  United  States,  the  expe- 
rience with  works  of  inland  navigation  has  been  disastrous.  Almost 
all  the  early  canals  have  been  abandoned,  and  several  of  the  States 
have  lost  all  the  money  invested  in  them,  and  have  been  obliged  to 
default  on  the  interest  on  the  debt  created  for  their  construction. 

In  some  special  localities,  canals  have  proved  of  use,  as,  for  instance, 
the  canals  at  Sault  Ste.  Marie,  between  Lake  Michigan  and  Lake 
Superior,  carrying  the  large  vessels  of  deep  draft  which  ply  on  the 
Great  Lakes. 
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With  this  exception,  practically  the  only  canal  that  has  not  been 
abandoned  in  the  United  States  is  the  Erie  Canal  in  New  York  State. 
After  the  construction  of  railroads,  the  traffic  of  this  canal  declined  so 
rapidly  that,  in  1883,  all  canal  tolls  were  abolished.  The  abolishment 
of  tolls,  however,  did  not  check  the  decline  of  traffic,  and  although  the 
traffic  on  the  railroads  was  increasing  by  leaps  and  bounds,  the  traffic 
on   the  canal   diminished  to  almost  nothing. 

In  1903,  the  sum  of  $101  000  000  was  appropriated  for  enlarging  the 
Erie  Canal  to  a  depth  of  12  ft.,  sufficient  for  barges  having  a  capacity 
of  1  599  or  1  699  tons.  The  sum  appropriated  did  not  provide  for  ter- 
minals, and  the  work  has  not  been  completed.  The  cost  of  the  entire 
work,  including  terminals,  will  probably  be  considerably  more  than 
$130  000  000.  The  original  appropriation  of  $101000  000  will  exceed 
$294  000  per  mile.  This  work  has  not  yet  been  completed,  and  many 
of  our  best  engineers  consider  that  it  will  not  be  successful  and  that 
the  expenditure  will  prove  to  have  been  entirely  wasted.  In  any  case, 
it  seems  certain  that  a  double-track  railroad  could  have  been  con- 
structed between  the  same  points  for  much  less,  and  with  a  much 
greater   capacity   than   the   canal. 

The  experience  in  the  United  States  with  inland  waterways,  there- 
fore, has  been  entirely  unfavorable,  and  has  occasioned  a  careful  study 
of  the  economics  of  the  subject. 

There  are  cases,  of  course,  in  which  the  construction  of  canals  and 
the  improvement  of  rivers  for  navigation  are  justified.  In  Europe, 
the  conditions  are  much  more  favorable  than  in  the  United  States, 
because  the  rivers  generally  have  flatter  slopes  and  there  is  not  so 
much  interference  with  traffic  in  the  winter  and  by  floods. 

We  are  informed  that,  in  France,  the  Government  has  assumed 
the  payment  of  interest  on  all  works  of  internal  navigation  and  also 
the  expenses  of  maintenance,  so  that  the  only  charges  for  transporta- 
tion are  those  paid  to  the  boatmen.  Nevertheless,  in  determining 
the  economics  of  water  transportation,  these  items  should  be  included 
for,  contrary  to  customary  belief,  such  an  expense  paid  by  the  State 
is,  in  fact,  paid  by  the  people  just  as  much  as  if  included  in  the  actual 
charge  for  transportation. 

There  is  no  sentiment  about  transportation.  The  question  is  purely 
an  economic  one,  and  should  be  considered  on  economic  grounds  only. 
If  the  conditions  in  any  special  case  are  such  that  inland  navigation 
can  be  provided,  which  will  carry  traffic  cheaper  than  a  railroad,  and 
if  the  traffic  is  available  and  will  produce  a  fair  return  on  the  invest- 
ment, then  the  project  is  economically  sound;  otherwise  it  is  not,  and 
should  not  be  attempted. 

We  have  been  surprised  that  nowhere  in  the  papers  which  we  have 
read,  or  in  the  projects  which  have  been  explained  to  us,  has  there  been 
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any  economic  study  of  these  questions,  but  only  a  technical  study.  We 
have  been  surprised,  also,  that,  in  the  proceedings  of  the  Congress, 
there  has  been  so  little  attention  given  to  the  subject  of  railroads — 
although  this  is  undoubtedly  the  most  important  agency  in  the  develop- 
ment of  national  prosperity. 

We  are  strongly  impressed,  as  a  result  of  our  visit  to  France,  with 
the  necessity  and  desirability  of  the  development  of  three  great  factors 
in  national  prosperity,  viz.,  the  ports,  the  railroads,  and  the  water 
powers.  If  France  is  to  have  the  trade  which  it  deserves,  it  must 
develop  its  ports  so  that  it  can  handle  that  trade. 

Again,  the  great  lack  of  France  is  coal,  of  which  it  has  not  enough 
to  supply  its  needs.  Moreover,  every  pound  of  coal  that  is  burned  is 
lost  forever,  and  will  never  be  available  for  future  generations.  Coal, 
therefore,  has  an  economical  value  in  addition  to  its  material  value  in 
dollars  and  cents,  and  it  is  extremely  important  that  all  reasonable 
means  should  be  taken  to  conserve  the  supplies  of  coal,  so  that  the 
future  generations  will  be  assured  the  heritage  which  properly  belongs 
to  them. 

On  the  other  hand,  France  has  large  undeveloped  water  powers, 
some  or  many  of  which,  especially  in  view  of  the  shortage  of  coal  and 
its  economical  value,  may  be  economically  developed. 

We  have  been  informed  that  many  water-power  projects  have  been 
delayed  for  years,  on  account  of  the  desire  to  await  the  development 
of  navigation.  We  believe  that  the  two  interests,  while  they  have  much 
in  common,  are  also,  in  a  sense,  antagonistic.  The  four  purposes  of 
control  of  a  river  are :  For  the  development  of  power,  for  irrigation 
and  the  supply  of  cities,  for  the  improvement  of  navigation,  and  for 
the  regulation  of  floods.  These  four  puri^oses  are,  in  some  ways, 
antagonistic.  If  a  river  is  used  largely  for  navigation,  its  value'  as  a 
source  of  power  may  be  diminished,  on  account  of  the  water  used  for 
lockage;  and  if  the  regulation  of  floods  is  the  object  in  view,  the 
management  of  reservoirs  may  be  entirely  different  from  the  manage- 
ment if  the  development  of  power  is  the  aim. 

The  four  uses  of  water  should  be  considered  together.  All  the 
countries  of  the  world  are  facing  immense  expenditures,  not  only  for 
the  payment  of  the  debts  incurred  by  the  war,  and  for  the  restoration 
of  devastated  regions,  but  for  works  of  internal  improvement,  which 
are  necessary.  At  no  time  in  history  has  it  been  more  important  to 
study  the  economic  advisability  of  the  projects  proposed.  There  should 
be  no  scattering  of  resources.  Efiiciency  and  the  avoidance  of  waste 
should  be  the  aim,  and  no  project  should  be  undertaken,  which  cannot 
be  demonstrated  with  reasonable  certainty  to  be  economically  justified. 

We  have  not  studied  the  special  projects  for  inland  waterways,  as  we 
have  not  had  the  time.    We,  therefore,  pass  no  judgment  on  them.    As 
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we  have  already  stated,  certain  works  of  river  improvement,  and  certain 
canals,  may  be  justifiable,  but  each  project,  before  it  is  undertaken, 
should  be  proven  economically  justified,  and  due  allowances  made  for 
all  expenditures  from  whatever  source. 

Water-power  developments,  of  course,  should  be  studied,  having  in 
view  the  possible  requirements  of  navif^ation.  If  this  is  done,  and  if 
works  of  internal  navijiation  are  later  decided  to  be  advisable,  water- 
power  ini])r()veni('nt  will  prove  to  have  been  a  benefit  to  navigation. 

Eailroads. 

There  is  one  paper  on  railroads  in  the  proceedings  of  the  Congress, 
viz.,  by  M.  Toulon,  on  "Les  Chemins  de  Fer  Apres  la  Guerre." 
Although  our  Delegation  has  no  special  Sub-Committee  on  Railroads, 
we  desire  to  say  that  we  entirely  approve  of  the  resolutions  submitted 
in  this  report.  We  are  specially  impressed  with  the  suggestion  that 
the  railroads  join  in  making  their  studies  and  tests,  for  the  sake  of 
economy  and  efficiency. 

France  is  the  most  individualistic  country  that  we  have  seen.  We 
think  that  it  is  too  individualistic,  and  that  it  has  not  yet  appreciated 
the  benefits  of  co-operation  and  the  fact  that  industrial  progress  de- 
pends on  the  proper  balance  between  individualism  and  co-operation. 
France  is  so  individualistic  that  it  has  not  yet  adopted  common 
standards.  The  result  is  a  waste  of  effort  and  efficiency.  We  have  been 
impressed  by  the  fact  that,  if  France,  is  to  trade  with  other  countries, 
it  is  very  desirable  that  it  should  adopt  standards  conforming  essen- 
tially to  those  of  other  countries;  or,  that  if  it  has  changes  to  suggest,  it 
may  agree  with  other  countries  as  to  those  changes. 

The  suggestion  in  this  paper  of  M.  Toulon,  that  the  interests  of  the 
railroads  are  common,  and  that  economy  and  efficiency  would  result 
from  studies  and  tests  in  common,  seems  to  us  to  be  obvious. 

Committee  on  Roads. 

The  only  paper  presented  to  the  Congress  relating  to  the  subject  of 
roads  is  that  of  M.  Georges  Dumont  (page  67  of  the  Proceedings  of 
Section  I).  The  Sub-Committee  of  the  Delegation  discussed  this 
paper  and  other  matters  presented  to  it  with  the  Committee  of  the 
Congress.  Our  Committee  submitted  the  following  memorandum  in 
reply  to  the  memoranda  submitted  at  the  meetings. 

During  the  last  few  years  in  the  United  States  the  material  used 
in  road  construction  has  been  principally  bitumen  in  its  various  forms, 
cement,  concrete,  and  brick.  The  different  methods  in  which  bitumen 
has  been  used  are  known  as  the  bituminous  concrete  pavements  and 
bituminous  macadam  pavements. 

A  bituminous  concrete  pavement  is  one  composed  of  broken  stone, 
broken  slag,  gravel  or  shells,  with  or  without  sand,  Portland  cement, 
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fine  inert  material,  or  combinations  thereof,  and  a  bituminous  cement 
incorporated  together  by  a  mixing  method. 

A  bituminous  macadam  pavement  is  one  having  a  wearing  course 
of  macadam  with  the  interstices  filled  by  a  penetration  method  with  a 
bituminous  binder. 

Bituminous  concrete  pavements  are  sometimes  divided  into  three 
classes : 

Class  A. — A  bituminous  concrete  pavement  having  a  mineral 
aggregate  composed  of  one  product  of  a  crushing  or  screening 
plant. 

Class  B. — A  bituminous  concrete  pavement  having  a  mineral 
aggregate  composed  of  a  certain  number  of  parts  by  weight  or 
volume  of  one  product  of  a  crushing  or  screening  plant,  and 
a  certain  number  of  parts  by  weight  or  volume  of  sand,  broken 
stone  screenings,  or  similar  material,  with  or  without  a  filler. 

Clas^  C. — A  bituminous  concrete  pavement  having  a  predetermined 
mechanically  graded  aggregate,  composed  of  brqken  stone, 
broken  slag,  gravel  or  shell,  with  or  without  sand,  Portland 
cement,  fine  inert  material,  or  combinations  thereof. 

Sometimes  when  a  water-bound  macadam  pavement  has  been  laid 
for  some  time  and  requires  improvement,  a  thin  coat  of  bituminous 
material  is  spread  over  the  surface.  While  this  cannot  be  considered  a 
permanent  construction,  it  has  been  used  to  quite  an  extent  on  light 
traffic  roads,  with  good  results.  It  is  specially  good  as  a  preventive  to 
dust. 

Which  of  the  foregoing  kinds  of  pavement  are  to  be  used  in  any 
particular  case  must  be  decided  by  conditions,  the  principal  ones  being 
traffic,  first  cost,  cost  of  maintenance,  life  of  the  pavement,  and  the 
availability  of  the  material. 

In  considering  the  traffic,  there  must  be  taken  into  account,  not 
only  the  volume,  but  also  the  units,  of  traffic.  It  will  be  easily  under- 
stood that  10  000  tons  of  traffic  in  units  of  10  tons  will  injure  a  pave- 
ment more  than  the  same  amount  of  traffic  in  units  of  1  ton.  In  the 
former  case,  the  pavement  must  be  given  a  solidity  that  will  sustain  the 
heavy  units. 

In  considering  the  matter  of  cost,  it  must  be  remembered  that  first 
cost  is  not  the  only  item  that  makes  up  the  ultimate  cost  of  the  pave- 
ment, but  the  cost  of  repairs  must  be  carefully  considered.  Very  often 
a  pavement,  the  first  cost  of  which  is  great,  will  be  less  expensive  in 
the  long  run  on  account  of  the  lesser  cost  of  maintenance.  It  is  easily 
understood,  of  course,  that  the  longer  the  pavement  will  last,  the 
cheaper  it  will  be  as  a  general  proposition.  It  must  also  be  remembered 
that  certain   materials,   like  bitumen,  have  a   certain   durability  irre- 
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spective  of  traffic,  while  others,  like  stone,  for  instance,  are  worn  out 
or  destroyed  only  by  traffic. 

The  availability  of  material  is  always  an  important  consideration. 
It  would  be  useless  to  think  of  a  material  for  road  work  which  is  at 
so  great  a  distance  from  the  point  of  use  that  the  freight  charges  would 
make  it  too  expensive.  Often  a  poorer  material  should  be  used  when, 
theoretically,  a  more  expensive  and  more  durable  one  would  be 
advisable. 

The  Delegates  herewith  submit  for  your  information  specifications, 
for,  and  descriptions  of,  the  different  kinds  of  roads  in  use  in  America 
herein  referred  to.  These  specifications  are  proof  sheets  of  a  "Highway 
Engineers'  Pocket  Book",  which  is  to  be  published  in  the  United  States 
in  the  early  part  of  1919.  They  also  submit  formal  contract  and 
specifications  of  the  New  York  State  Highway  Commission,  covering 
the  construction  of  all  roads  used  in  that  State.  Also,  a  copy  of  a 
report  made  by  a  Special  Committee  of  the  American  Society  of  Civil 
Engineers  on  "Materials  for  Eoad  Construction  and  on  Standards  for 
Their  Test  and  Use."  In  this  latter  document,  special  attention  is 
called  to  the  definitions  of  various  terms  used  in  road  construction, 
which  will  be  found  on  pages  1420  to  1429,  inclusive. 

Although  it  was  stated  at  one  of  the  meetings  of  the  Committee 
that  conditions  were  such  in  France  that  brick  and  cement  concrete 
could  not  be  used  to  advantage,  it  was  thought  best  by  the  American 
Committee  to  furnish  information  regarding  these  roads  to  the  French 
Committee. 

The  Committee,  too,  would  suggest  a  further  trial  of  cement  con- 
crete for  road  work.  It  must  be  remembered  that  when  any  new  type  of 
road  is  first  used,  errors  are  apt  to  occur  in  construction,  which  give 
bad  results,  and,  at  first  glance,  it  would  seem  to  reflect  on  the  material 
used,  when,  as  a  matter  of  fact,  the  trouble  is  in  the  method  of  con- 
struction. The  character  of  cement  concrete  roads  in  America  has 
been  improved  very  much  during  the  past  five  years,  as  a  result  of  which 
large  quantities  are  being  laid  in  practically  all  the  States  doing  road 
work.  With  the  natural  tendency  of  the  French  engineers  to  work 
carefully  and  to  achieve  good  results,  it  is  thought  that,  possibly,  if 
another  trial  is  given,  taking  into  consideration  American  practise, 
results  may  be  achieved  that  will  be  more  satisfactory  than  in  the  past. 

Brick  roads  have  been  used  in  the  United  States  to  a  great  extent, 
and  very  satisfactorily.  In  many  portions  of  the  country,  stone  or 
other  paving  materials  are  extremely  scarce,  and  where  a  clay,  or  a 
clay  mixed  with  shale,  can  be  obtained  that  will  produce  a  good  paving 
brick,  such  pavements  can  be  laid  with  satisfactory  results. 

If,  in  France,  clays  or  shales  can  be  obtained  which  will  produce 
brick  that  will  stand  the  specifications  provided  for  American  brick. 
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there  ought  to  be  little  to  fear  in  their  use.  It  must  be  distinctly 
understood,  however,  that  the  brick  must  be  good,  in  order  to  produce 
good  pavements. 

Referring  specifically  to  the  propositions  submitted  at  the  first 
meeting  of  the  Committee,  held  on  December  20th,  1918,  the  American 
Delegates  would  say  as  regards  methods  of  construction : 

1st. — That  they  heartily  agree  with  the  proposition  that  broken 
stone  roads  have  been  found  to  be  unsatisfactory  for  motor  vehicles  of 
•heavy  weight  and  great  speed,  and  that,  consequently,  this  method  of 
construction  should  be  given  up  for  road  surfaces  carrying  a  large 
amount  of  trafiic.  This  conclusion  has  been  reached  in  America,  and 
what  is  known  as  water-bound  macadam  is  sometimes  used,  but  only 
where  a  temporary  roadway  is  required. 

In  arriving  at  this  conclusion,  the  American  Delegates  wish  it  to 
be  clearly  understood  that  they  recognize  fully  the  value  of  these  water- 
bound  macadam  roads  during  the  recent  war;  that,  while  they  did  suffer 
materially  under  heavy  trafiic,  yet  their  character  was  such  that  repairs 
could  be  quickly  made  and  the  roads  kept  in  almost  continuous  use. 
This,  of  course,  was  expensive,  but,  in  war  times,  quick  results  are 
necessary,  rather  than  cheap  ones;  and  construction  methods  are  per- 
fectly proper  and  justifiable  in  war,  which  would  be  very  extravagant 
in  times  of  peace. 

2d. — That  they  fully  agree  with  the  conclusion  that  surface  applica- 
tions of  bitumen  to  broken  stone  surfaces  have  not  been  satisfactory 
for  heavy  traffic,  but  that  a  more  satisfactory  surface  known  as  "asphalt 
macadam"  can  be  constructed,  by  what  is  known  as  a  "penetration" 
system,  and  that  it  can  be  laid  in  the  way  referred  to  so  that  good 
results  can  be  obtained.  In  the  construction  of  bituminous  concrete 
pavements,  a  much  more  elaborate  plant  is  required,  which,  naturally, 
makes  the  cost  of  the  road  surface  more  expensive.  It  is  thought,  how- 
ever, by  many  people,  that  the  extra  cost  is  justifiable  on  account  of  the 
greater  durability  of  this  class  of  pavement. 

In  the  memorandum,  it  is  stated  that  experience  has  demonstrated 
that,  if  carefully  constructed,  this  class  of  pavement  will  stand  heavy 
traffic  for  ten  years  or  more.  The  American  Delegates  think  this  is  a 
rather  optimistic  view.  It  depends,  however,  on  just  what  is  considered 
"heavy  traffic".  The  word  "heavy",  as  applied  to  traffic,  is  a  very 
indefinite  one,  for  with  the  increased  weight  of  trucks  that  have  been 
in  use  during  .the  last  two  or  three  years,  what  would  be  considered 
heavy  traffic  five  years  ago  would  be  medium  traffic  at  the  present  time. 

3d. — The  statement  that  the  highest  type  of  asphalt  surface  is  that 
constructed  with  a  mineral  aggregate  of  sand  of  very  fine  nature,  to 
which  a  proper  quantity  of  dust  and  asphalt  is  added,  is  undoubtedly 
correct  for  a  city  pavement.     It  is,  however,  exceedingly  doubtful  if 
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such  a  pavement  would  withstand  the  heavy  units  of  motor  traffic  that 
are  in  use  at  the  present  time  and  likely  to  increase  in  the  future. 

4th. — That,  as  to  the  use  of  brick  for  road  construction  in  France, 
tliey  feel  some  hesitancy  in  making  any  recommendations,  other  than 
what  has  already  been  said  upon  the  matter,  as  they  are  unfamiliar 
with  the  character  of  shales  and  clays  in  France. 

Financial  Questions. — The  American  Delegates  have  been  asked  for 
an  expression  of  opinion  as  to  the  methods  of  financing  road  improve- 
ments in  France,  and  the  possibility  of  inducing  private  companies 
or  contractors  to  undertake  such  work,  receiving  their  compensation  in 
a  number  of  annual  installroents,  fifteen  such  payments  having  been 
suggested. 

There  are  submitted  herewith  advance  sheets  of  a  section  of  the 
"Highway  Engineers'  Pocket  Book",  already  referred  to,  in  which  are 
described  the  various  methods  of  financing  such  work  in  the  United 
States,  where  the  funds  are  invariably  raised  by  the  city,  town,  county. 
State,  or  Federal  Government,  and  the  contractors  are  paid  in  full  as 
soon  as  the  terms  of  their  contracts  have  been  complied  with. 

Such  contracts  sometimes  provide  for  the  maintenance  of  the  road 
surface  for  periods  varying  from  1  to  3  years,  a  small  percentage  of 
the  contract  price  being  retained  during  the  maintenance  x>eriod. 

The  methods  of  raising  money  by  the  issue  of  long-term  bonds, 
short-term  bonds,  serial  bonds,  general  taxation,  and  special  assess- 
ments, are  described  and  their  relative  advantages  discussed. 

The  cost  of  paving  city  streets  is  generally  assessed  on  the  property 
fronting  on  the  street;  but,  for  the  main  trunk  roads,  the  cost  is  met 
by  the  town,  county,  or  State — ^the  work  they  pay  for  usually  beginning 
or  ending  at  the  corporate  limits  of  the  town  or  city,  leaving  the  por- 
tions of  the  road  within  such  limits  to  be  improved  by  the  municipal 
corporation. 

As  to  the  willingness  of  private  companies  or  contractors  to  finance 
road  improvements  with  their  own  funds  and  accept  payment  in  a 
number  of  annual  installments,  there  can  be  little  doubt — provided 
such  companies  or  contractors  are  given  entirely  satisfactory  guarantees 
of  payment.  It  must  be  pointed  out,  however,  that  they  would  be 
obliged  to  borrow  the  money,  thus  paying  a  higher  rate  of  interest  than 
the  State,  and  that  they  would  probably  expect  a  larger  profit  and  a 
good  rate  of  interest  on  all  their  carrying  charges,  so  that  the  amount 
of  work  done  for  the  same  total  expenditure  would  be  probably  much 
less  than  if  they  received  prompt  payment  in  full  and  release  from  their 
obligations.  The  credit  of  the  State  would  be  better  than  that  of  pri- 
vate companies,  and  it  would  seem  that  it  should  be  availed  of,  in  order 
to  secure  satisfactory  results  with  a  minimum  of  expenditure  and  in  the 
shortest  possible  time. 
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At  the  meeting  of  January  3d,  1919,  the  Committee  submitted  for 
the  files  of  the  Commission  numerous  documents  dealing  with  the  con- 
struction of  roads  in  the  United  States. 

After  an  exchange  of  views,  the  following  conclusions  were  unani- 
mously carried: 

1. — Broken  stone  roads,  which  have  proved  until  now  sufficient  for 
urban  communications,  are  soon  deteriorated  by  the  travel  of  motor 
vehicles,  and  do  not  agree  any  more  with  this  kind  of  travel.  The 
tarring,  which  has  done  undeniable  service  against  dust,  only  very 
insufficiently  preserves  the  road  surface  from  the  wear  and  tear  due  to 
the  travel  of  vehicles  of  mechanical  traction. 

2. — New  systems  of  construction  have  been  experienced.  Among 
them  must  be  retained  cement  concrete  and  bituminous  and  brick  coat- 
ings. Experience  extending  over  a  sufficient  number  of  years  has  shown 
that  the  preference  to  be  given  to  one  or  the  other  of  these  various 
systems  of  construction  depends  on  several  factors:  climate,  intensity 
of  travel,  cost  price,  etc.  The  brick  coating  in  use  in  America  could 
only  be  used  in  exceptional  cases  in  France.  Cement  concrete  roads  are 
only  advisable  in  countries  where  the  materials  used  in  their  composi- 
tion are  at  hand  at  advantageous  prices. 

3. — Roads  constructed  with  bitumen  or  asphalt  aggregates  are,  un- 
fortunately, very  expensive,  but  they  have  the  advantage  of  requiring 
less  maintenance  than  broken  stone  roads.  For  an  equal  travel  inten- 
sity, they  answer  much  better  the  exigencies  of  the  travel  of  motor 
vehicles. 

4. — The  price  of  laying  these  roads  is  considerably  lowered  when  this 
system  of  construction  is  applied  to  broken  stone  roads,  the  old  broken 
stone  constituting  a  good  foundation. 

5. — The  reconstruction  of  the  French  road  system  is  necessary,  on 
account  of  its  profound  deterioration,  due  to  the  travel  during  the  war. 
It  would  be  a  fault  to  restore  it  to  its  former  state,  as  thus  it  could  not 
withstand  the  travel  of  motor  vehicles,  which  intensity  will  grow  rapidly, 
in  order  to  comply  with  the  industrial  and  commercial  requirements, 
as  well  as  with  those  of  tourists,  and  the  expenses  for  the  maintenance 
of  the  road  would  grow  considerably,  without  giving  satisfaction  to  those 
who  use  it.  Happily,  most  of  the  French  roads  can  make  excellent 
foundations  to  which  it  will  be  sufficient  to  apply  appropriate  coatings. 
On  these  conditions,  it  will  be  possible  to  adapt  the  roads  to  the  new 
requirements  without  laying  out  a  too  considerable  capital. 

It  would  be  logical  that  the  expenses  relative  to  the  improvement 
and  maintenance  of  the  roads  should  be  borne  by  those  who  use  them, 
and  the  borderers  who  profit  by  the  travel.  This  principle,  admitted 
and  applied  in  some  foreign  countries,  permits  the  issue  of  bonds  for 
the  construction  and  improvement  of  roads,  the  capital  being  guaranteed 
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by  taxation  and  revenue  which  are  certain  and  which  increase  with  the 
intensity  of  the  travel,  as,  for  instance,  taxes  on  motor  cars,  on  essence, 
etc.  Unhappily,  the  fiscal  lejjislation  in  force  in  France  does  not  allow 
the  use  of  this  procedure,  and  as  it  is  not  possible  to  count  on  voluntary 
contributions,  it  is  necessary  to  have  recourse  to  the  budget  of  the 
State,  ''Dopartements",  and  "Communes",  in  order  to  obtain  the  neces- 
sary allowances  to  bring  the  road  system  to  a  state  capable  of  facing 
the  new  requirements. 

If,  however,  the  State,  "Departments",  and  "Communes"  could  not 
find  the  necessary  capital,  private  enterprises  could  be  organized  to 
execute  the  construction  of-  some  well-defined  portions  of  roads,  guaran- 
teeing their  maintenance  during  a  certain  number  of  years,  with  the 
proviso  that  an  annuity,  including  the  old  yearly  price  of  maintenance 
increased  by  the  present  plus-value  and  by  a  supplement  justified  by 
the  realized  improvements,  should  be  provided. 

Though  this  proceeding  may  be  more  expensive  than  direct  construc- 
tion through  the  Public  Works,  it  will  be  necessary,  perhaps,  to  have 
recourse  to  it,  on  account  of  the  circumstances  created  by  the  war. 

Besides,  the  study  of  the  financial  question  will  have  to  be  pursued 
in  subsequent  discussions  with  the  co-operation  of  persons  well  qualified 
for  giving  useful  advice. 

Committee  on  Agricultural  Development. 

The  various  papers  relating  to  this  subject  are  included  in  Section 
VII  of  the  reports  of  the  Congress,  and  contain  various  conclusions  and 
resolutions  which  are  of  great  interest.  Our  Committee,  however,  has 
not  taken  up  these  conclusions  and  resolutions  in  detail,  but  has  con- 
sidered the  subject  in  a  more  general  manner  and  has  submitted  the 
following  memorandum  containing  its  conclusions. 

The  Section  of  the  Congress  which  has  discussed  agricultural  ques- 
tions, finds  that  the  necessary  rehabilitation  and  expansion  of  this 
vitally  important  industry  in  France  should  be  based  on  improved 
financial  facilities.  The  latter,  in  turn,  require  modifications,  in  our 
opinion,  in  the  banking  laws  and  arrangements  of  France  along  several 
lines,  including  the  following: 

1. — Working  capital  for  farmers,  to  permit  them  to  purchase  required 
mechanical  equipment,  animals,  fertilizers,  seeds,  etc.,  should  be  obtain- 
able from  the  sale  of  long-term  farm  bonds,  founded  on  safe  mortgages 
of  sufiiciently  large  co-operative  groups  of  farms,  granted  under  ade- 
quate supervision  and  guarantee  of  the  National  Government,  with  the 
banks  selling  such  guaranteed  bonds  given  a  reasonable  commission,  so 
as  to  make  it  to  their  advantage  to  popularize  such  guaranteed  bonds 
among  the  investing  public. 
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2. — Safe  and  convenient  procedures,  with  standardized  blank  forms, 
for  establishing  chattel  mortgages  on  movable  property  should  be  pro- 
vided, so  as  to  aiford  satisfactory  collateral  or  pledge  to  banks  authorized 
to  make  loans  to  the  owners  or  prospective  purchasers  of  such  property, 
including  industrial  equipment,  crops,  agricultural  products,  merchan- 
dise, etc. 

3. — A  comprehensive  and  convenient  system  of  warehouse  receipts, 
bills  of  shipment,  or  lading,  acceptances  by  commission  houses,  and 
other  documentary  proofs  of  the  movements  of  merchandise  in  transit 
from  their  points  of  origin  to  points  of  final  destination,  and  payment 
should  be  devised  under  suitable  Government  supervision  and  protected 
by  adequate  insurance  against  loss,  so  that  such  records  of  property 
may  be  safely  accepted  as  collateral  by  banks  authorized  to  make  loans 
to  their  owners. 

4. — With  amendments  made  to  banking  laws  so  as  to  permit  the 
convenient  hypothecation  of  property  of  various  kinds  on  which  loans 
are  sought  for  periods  up  to  1  year  or  more,  it  is  necessary  also  to  con- 
sider time  deposits  in  banks  for  periods  much  in  excess  of  90  days,  and 
to  see  to  it  that  laws  and  decrees  are  formulated  in  a  sound  legal  manner 
satisfactory  to  the  banking  interests  proposing  to  operate  under  them. 

5. — The  manner  and  extent  to  which  the  supervision  credit  and  guar- 
antee of  the  Federal  Government  of  France  is  pledged  to  the  protection 
of  money  lenders,  should  be  published  in  a  very  clear  manner.  Like- 
wise, the  advantage  of  ample  working  capital  should  be  made  plain  at 
once  to  the  French  farmers,  so  that  they  will  not  be  handicapped,  as 
compared  with  farmers  of  other  nations,  in  storing  and  preserving  their 
products  for  advantageous  sale  at  home  or  abroad  in  ways  which  should 
be  given  full  and  wide  publicity. 

The  foregoing  suggestions  are  based  on  practical  experience  in 
America.  They  deal  with  certain  principles  which  it  is  hoped  may  be 
of  benefit  in  modifying  French  banking  facilities.  Obviously,  it  is  out 
of  the  question  to  attempt  here  to  detail  further  a  subject  which  is  so 
intimately  related  to  existing  laws  and  decrees  in  France. 

Mechanical  equipment  for  French  farmers  should  be  adjusted  to 
the  soil,  climate,  customs,  and  preferences  of  France  and  the  countries 
to  which  it  proposes  to  exjDort  agricultural  implements.  In  adapting 
munitions  and  other  plants  to  their  manufacture,  great  effort  should  be 
made  to  standardize  types  of  machines  and  equipment  and  of  all  parts 
thereof,  so  as  to  facilitate  quantity  production  and  thus  to  secure  the 
resulting  economies. 

France  could  adopt  to  its  advantage  American  methods  of  establish- 
ing in  various  sizable  cities  modern  slaughter  houses  and  cold  storage 
plants  for  all  meat  products.  The  same  is  true  of  a  certain  number  of 
refrigerator  cars  for  transporting  such  products  from  the  rural  districts 
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to  the  larger  cities.  This  will  require  modification  of  the  laws  and  the 
establishment  of  effective  sanitary  supervision  of  all  the  branches  of 
this  industry,  including  the  central  markets. 

The  drying  of  fruits  and  the  concentration  of  fruit  juices  for  ship- 
ment, and  for  stabilizing  the  wine  industries,  are  steps  worthy  of  most 
careful  development. 

Storage  of  farm  products  in  metallic  containers  on  the  farm  and  the 
establishment  of  central  silos  or  grain  elevators  of  concrete,  are  Amer- 
ican customs  which  seem  applicable  for  use  in  France,  particularly  in 
the  devastated  area  and  at  a  time  when  a  change  to  new  customs  is 
easier  than  ordinarily.  With  central  storage  plants,  there  should  be 
established  a  system  of  official  inspection  and  classification  as  to  quality 
of  produce  received,  with  receipts  issued  in  such  a  way  as  to  be  usable 
as  collateral  or  pledge  at  bank. 

Fertilizers  and  soil  disinfectants,  especially  potash  salts  from  Alsace, 
should  be  quickly  industrialized  for  export,  and  be  exploited. 

The  reeonstitution  of  French  agricultural  methods,  in  so  far  as  this 
can  be  undertaken  to  advantage,  should  be  decided  on  as  quickly  as 
possible,  during  the  present  period  of  general  commercial  readjustments. 
Great  aid  would  follow  the  wide  publicity  of,  through  Government 
channels,  details  of  recommended  changes  in  procedure  and  the  reasons 
for  their  adoption. 

Should  co-operation  be  desired  from  America  along  any  lines,  it  is 
best  that  each  specific  case  be  dealt  with  separately.  American  capital 
in  substantial  sums  is  not  likely  to  come  to  the  aid  of  French  agricul- 
ture, except  under  conditions  satisfactory  to  American  bankers,  and, 
doubtless,  on  the  recommendation  of  American  engineers. 

Commercial  organization  to  exploit  American  methods  in  France 
should  give  due  consideration  to  using  for  a  time  at  least  American 
supervision,  so  as  to  teach  the  details  to  French  associates. 

In  France,  as  in  America  and  other  countries,  hygienic  conditions 
among  the  farmers  are  not  as  favorable  as  in  the  cities.  This  is  due 
to  ignoring  well-known  public  health  teachings  in  relation  both  to  per- 
sonal hygiene  and  community  sanitation.  It  can  be  corrected  only  by 
persistent  and  systematic  campaigns  of  publicity  through  the  aid  of 
practising  physicians,  health  officers  of  communes,  school  teachers,  and 
influential  citizens,  all  of  whom  can  advantageously  be  guided  at  district 
conventions  conducted  by  the  ISTational  Health  Council.  It  is  well  to 
remember  that  the  transmission  of  disease  by  flies  may  be  a  much  more 
serious  factor  in  the  future  than  before  the  war  which  has  brought 
millions  of  foreign  troops  to  France. 

Rural  welfare  movements  to  increase  the  comforts  of  farm  life  are 
well  worth  while,  and  publicity  campaigns  to  that  end  should  follow 
similar  lines  to  those  suggested  for  rural  hygiene,  all  with  the  view  of 
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securing  popular   and  effective   local   leadership   for   moulding  public 
opinion. 

Committee  on  Technical  Education. 

There  are  many  papers  in  the  proceedings  of  the  Congress  dealing 
•with  the  subject  of  Technical  Education  and  its  various  branches.  We 
have  had  no  time  to  study  them  in  detail.  The  question  of  education 
is  very  complicated,  reaching  as  it  does  from  the  lowest  primary  educa- 
tion to  the  highest  technical  education.  We  will,  however,  comment 
very  briefly  on  some  of  these  papers. 

Report  hy  M.  G.  Wery  on  "L'Enseignement  pratique  de  la  Mecan- 
ique  Agricole". — Page  5  of  the  Proceedings  of  Section  VII. — We  are 
entirely  in  sympathy  with  the  idea  of  establishing  agricultural  schools. 
Our  universities  in  America  have  many  agricultural  colleges  which  do 
a  great  deal  to  aid  the  farmer  in  cultivating  and  harvesting  his  crops. 
Our  railroad  companies,  also,  by  means  of  instruction  cars,  disseminate 
information  regarding  soils  and  methods  of  agriculture.  Agriculture 
is  the  foundation  of  the  prosperity  of  the  State,  and  the  war  has  demon- 
strated that  every  country,  so  far  as  practicable,  should  make  itself 
self-supporting. 

In  Section  V  of  the  Proceedings,  there  are  three  papers  relating  to 
instruction  in  Chemistry  and  Its  Application,  by  M.  Kling  (page  7), 
M.  Paul  Besson  (page  28),  and  M.  Bochaud  (page  148). 

M.  Kling  discusses  the  modifications  necessary  in  technical  educa- 
tion in  France,  having  in  view  its  adaption  to  industrial  necessities. 
We  are  not  competent  to  judge  what  changes  are  necessary,  because  we 
are  not  familiar  with  the  present  conditions,  but  we  entirely  agree  with 
the  general  conclusions  reached  by  M.  Kling. 

M.  Besson  proposes  the  establishment  of  a  higher  school  in  applied 
chemistry. 

M.  Bochaud  discusses  the    reform  in  technical  education  in  France. 

We  are  cordially  in  sympathy  with  any  project  for  improving  edu- 
cation in  technical  chemistry.  This  subject  offers  a  great  field,  one  that 
has  been  cultivated  in  the  past  to  a  large  extent  by  the  Germans,  but  in 
v/hich  France,  the  United  States,  and  England,  are  amply  competent  to 
lead.  One  of  the  results  of  the  war,  we  believe,  will  be  to  take  from 
Germany  the  superiority  which  it  has  hitherto  enjoyed  in  chemistry. 
In  America,  our  universities  have  recognized  the  importance  of  this 
subject,  and  our  technical  schools  have  established  courses  in  Chemistry 
and  Chemical  Engineering  of  the  highest  character.  We  believe  that 
France  should  do  the  same.  We  will  be  glad  to  send  to  you  any  further 
information  which  you  may  desire  regarding  our  schools  of  Chemical 
Engineering. 

Report  hy  M.  Kula  on  "L'Apprentissage". — Page  152  of  the  Pro- 
ceedings of  Section  VIII. — The  training  of  apprentices  is  very  impor- 
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tant  for  any  country.  In  the  United  States,  unfortunately,  little  has 
been  done  in  this  direction.  The  attitude  of  the  trade  unions,  which 
requires  the  limitation  in  nunaber  of  apprentices,  is  not  favorable  to 
the  development  of  skillful  workmen  or  the  cultivation  of  industrial 
initiative.  In  this  respect,  the  individualism  in  France  is  superior  to 
the  co-operation  in  America,  and  the  result  is  that  the  French  workmen 
are,  as  a  whole,  we  believe,  superior  in  individual  skill  to  the  American 
workmen.  They  are  more  expert  and  better  trained.  We  have  much 
to  learn  in  America  from  the  French  in  this  respect,  and  we  do  not 
feel  competent  to  advise. 

In  America,  little  has  been  done  by  the  State  in  training  apprentices 
There  are  some  public  schools  where  manual  training  is  taught,  and 
many  night  schools  and  private  institutions  where  trades  are  taught. 
As  a  rule,  however,  the  individual  apprentice  is  left  to  himself  to  be 
trained  by  his  experience  in  the  shop.  We,  in  the  United  States,  need 
reform  in  the  training  of  apprentices,  but  the  subject  is  complicated 
by  the  fact  that  it  is  intimately  connected  with  the  labor  problem. 

Report  hy  M.  Bateau  on  "Le  Developpement  a  Banner  a  I'Enseigne- 
ment  de  la  Mecanique". — Page  83  of  the  Proceedings  of  Section  III. — 
With  ]\I.  Bateau's  conclusions  we  are  generally  in  agreement.  The  war 
has  greatly  increased  the  interest  which  has  been  taken  in  technical 
education.  It  has  been  a  war  of  engineering.  Our  young  men  are 
thinking  now  of  engineering  and  its  application  more  than  they  have 
ever  done  before. 

However,  engineering,  that  is  to  say,  applied  science,  offers  great 
opportunities  for  a  young  man,  not  only  in  the  technical  branches  alone, 
but  in  the  management  of  industrial  establishments  in  which  engineer- 
ing operations  form  the  main  part.  The  field  and  scope  of  engineering 
should  be  brought  to  the  attention  of  students  in  the  secondary  schools, 
in  order  that  they  may  know  what  it  means,  what  subjects  it  deals  with, 
and  what  qualities  are  necessary  to  pursue  it.  For  most  young  men. 
it  will  offer  greater  opportunities  than  the  pursuit  of  the  law,  medicine, 
or  literary  studies.  It  should  be  encouraged,  therefore,  and  schools 
should  be  provided  sufficient  to  receive  all  the  young  men  who  are 
properly  qualified  and  who  desire  to  pursue  technical  studies. 

Report  hy  M.  Leon  Eyrolles  on  "L'Enseigne<ment  Technique  Secon- 
daire". — Page  91  of  the  Proceedings  of  Section  VIII.- — The  conclusions 
of  this  paper  are  given  on  pages  117  and  119.  With  the  conclusions  of 
this  report  we  are  generally  in  agreement.  The  main  object  of  the 
instruction  should  be  to  teach  the  students  to  think  for  themselves. 
The  instruction  should  be  concrete  and  practical,  rather  than  abstract 
and  theoretical,  and  should  be  accompanied  by  practice  in  the  applica- 
tion of  the  subjects  studied. 

We  think  there  is  a  great  tendency  in  all  countries  to  exaggerate 
the  importance  of  the  work  which  the  school  can  do.     The  school  cannot 
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make  an  engineer.  It  can  teach  fundamental  principles  with  which, 
after  having  practical  experience,  a  young  man  will  become  an  engineer. 

We  believe  that  a  student  cannot  fully  appreciate  what  he  studies 
unless  he  can  relate  it  to  his  experience.  If  this  is  correct,  the  impor- 
tance of  laboratories  and  of  practical  experience  outside  the  school  is 
obvious.  The  object  should  be  to  give  to  the  student  the  fundamental 
principles  in  a  concrete  practical  form.  Mathematics  should  be  taught 
concretely,  not  abstractly,  with  illustrations  drawn  from  practice. 

We  entirely  approve  the  suggestion  that  students  in  technical  schools 
should  be  instructed  in  industrial  commerce  and  in  industrial  manage- 
ment. Engineering  in  business  and  the  laws  and  methods  of  business 
should  be  taught  as  well  as  the  scientific  and  engineering  principles. 

Paper  hy  M.  Georges  Hersent  on  "La  Reforme  de  I'Education 
Nationale". — Page  255  of  the  Proceedings  of  Section  VIII. — We  have 
read  this  excellent  and  suggestive  paper  with  great  interest.  ■  The  con- 
clusions and  resolutions  are  given  on  pages  271  and  274.  We  will  not 
take  the  space  to  quote  them  in  detail,  but  we  regard  them  as  excellent 
and  would  emphasize  the  following: 

''Que  soit  favorise  par  tows  moyens  le  sejour  des  jeunes  Francais 

a  I'etranger  des  I'age  de  15  ou  16  ans;*  *  * 
"D'une  facon  generale,  que  les  methodes  pedagogiques  soient  in- 

spirees  du  desir  de  former  le  jugement  plutot  que  d'encombrer 

la  memoire; 
"Qu'  une  large  place  soit  faite,  dans  I'instruction,  a  I'experience 

concrete  et  sensible,  de  telle  sorte  que  I'enseignement  remonte 

de  la  realite  a  I'abstraction  ;*  *  * 
"Que  le  personnel  enseignant  de  tous  degres  soit  maintenu  en  con- 
tact permanent  avec  les  progres  accomplis  hors  de  France,  par 

des  stages  prolonges  a  I'etranger." 

We  have  consistently  urged  throughout  the  meetings  the  desirability 
of  an  interchange  of  students  between  France  and  America.  We  have 
been  struck  by  the  fact  that  while  American  students  of  architecture 
and  the  fine  arts  have  in  the  past  flocked  to  Paris,  rather  than  to  any 
other  European  city,  students  of  science  and  engineering  as  a  rule  have 
preferred  to  go  to  Germany.  We  hope  that  this  may  be  different  in  the 
future ;  but,  in  order  that  it  may  be  different,  France  must  offer  greater 
encouragement  and  opportunity  for  American  students.  It  is  not  suffi- 
cient for  the  French  schools  to  admit  American  students  on  examina- 
tion, on  the  same  basis  as  French  students.  The  student  must  be 
judged  by  his  general  ability  and  aptitude  more  than  by  the  precise 
studies  he  has  taken,  and  a  system  of  equivalents  must  be  allowed. 
Systems  of  education,  and  the  scope  and  methods  of  the  different 
studies,  differ  in  different  countries,  and  a  good  student  from  America 
might  not  be  able  to  pass  a  French  examination,  and  vice  versa.  In  the 
past,  American  students  have  been  admitted  to  German  universities  and 
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technical  schools  without  any  examination,  if  they  came  with  good 
recommendations  from  reputable  American  colleges,  and  have  been 
allowed  to  take  the  courses  for  which  they  were  reasonably  prepared, 
and  the  results  have  been  very  successful.  Thousands  of  our  most 
eminent  scientists,  doctors,  and  engineers  have  studied  in  Germany. 
France,  in  our  opinion,  should  take  a  more  liberal  attitude  than  in  the 
past,  by  a  system  of  equivalents  and  more  freedom  of  studies. 

Moreover,  France  should  improve  the  facilities  and  equipment  of 
her  technical  schools,  which,  we  believe,  do  not  now  offer  facilities  even 
approaching  those  now  offered  by  many  American  schools,  although  the 
French  professors  are  of  the  greatest  eminence  and  ability. 

As  for  America,  we  believe  we  can  assure  you  that  young  French- 
men who  desire  to  study  there,  will  be  received  with  the  greatest  desire 
to  facilitate  their  studies  and  to  afford  them  all  possible  opportunities. 

We  believe  also  that  the  interchange  of  professors  and  assistants, 
for  short  periods,  would  be  of  great  benefit. 

In  closing,  the  Delegation  sincerely  hopes  that  these  meetings  have 
been  only  the  beginning  of  a  more  intimate  co-operation  between  the 
two  nations,  and  that  it  may  be  continued  and  made  permanent  by  the 
formation  of  a  permanent  International  Engineering  Commission.  We 
feel  sure  that  a  suggestion  to  this  end  made  by  your  Congress  would 
be  met  by  a  cordial  and  enthusiastic  response  in  America. 

J.  F.  Case,  Chairman, 
George  F.  Swain,  Secretary, 
Charles   T.  Main, 
L.  B.  Stillwell, 
E.   G.   Spilsbury, 
N.  P.  Lewis. 

G.    W.     TiLLSON, 

A.  M.  Hunt. 
George  W.  Fuller. 
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Report  made  to  the  final  general  meeting  of  the  Congress  of  Civil 
Engineering,  January  4th,  1919,  by  M.  E.  Barbet,  General  Secretary 
of  the  Congress. 

Work  of  the  Commissions,  with  the  Co-Operation 
OP  the  Delegation  of  American  Engineers. 

The  Permanent  Commission  of  the  General  Congress  of  Civil  Engi- 
neers, when  it  was  informed  of  the  imminent  arrival  of-  the  best  reputed 
engineers  of  the  United  States,  prepared  the  programme  for  their  joint 
work,  eliminating  everything  that  they  did  not  consider  worthy  of  the 
high  ability  of  their  guests. 

They  retained  but  five  groups  of  questions,  which  were  made  the 
basis  of  as  many  commissions. 

The  first  commission  was  to  consider  the  investigation  of  our  large 
commercial  ports  and  the  railways  or  waterways  destined  to  serve  these 
ports. 

The  second,  the  great  problem  of  water  power,  that  is  to  say,  the 
motive  power  supplied  by  the  streams  of  our  mountains. 

The  third,  the  reconstruction  of  our  road  system,  on  a  basis  adapted 
for  the  traffic  of  heavy  trucks  and  automobiles. 
The  fourth,  agricultural  questions. 

And,  finally,  the  fifth  was  to  consider  the  question  of  technical 
instruction. 

The  Congress  held  in  the  month  of  March  had  adopted  important 
resolutions  regarding  these  important  questions,  examining  them  only 
from  the  point  of  view  of  our  national  interests.  But,  it  had,  from  its 
very  inception,  manifested  the  intention  of  invoking  an  inter-allied 
session  not  only,  because  in  quite  a  few  cases  the  final  solutions  are 
dependent  on  our  relations  with  our  Allies,  but  also  because  our  friends 
often  have  good  precedents  to  be  studied  and  good  examples  to  be 
imitated  or  adapted  to  our  requirements. 

We  are  now  holding  a  portion  of  an  inter-allied  session  with  the 
American  engineers,  and  although  this  period  of  joint  study  must  be 
so  short,  we  are  already  in  a  position  to  measure  the  value  of  their  co- 
operation. The  United  States  will  use  these  preliminary  studies  as  a 
basis  to  bring  to  us,  with  their  customary  cordiality,  the  aid  of  their 
creative  and  inventive  powers. 

Below  we  submit,  in  accordance  with  the  memoranda  oifered  by  the 
Presidents  of  the  Sections,  the  status  of  the  work  attained  by  each  of 
them. 

First  Section. — Maritime  Ports  and  Inland  Navigation. — The  first 
commission    held   on    December    19th    and   21st,    1918,    two    meetings. 
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M.  Bechmann  presiding,  in  the  course  of  which,  after  a  cursory  descrip- 
tion of  the  present  situation,  its  defects  and  the  causes  to  which  they 
should  be  attributed,  the  general  programme  of  improvements  and 
complementary  work  was  submitted,  which  is  contemplated  by  the 
General  Congress  of  Civil  Engineering,  both  in  the  principal  ports 
(Dunkirk,  Havre,  Seine  Maritime,  St.  Nazaire,  Loire  Maritime, 
Gironde,  Marseilles)  and  in  our  inland  system  of  navigation,  which 
calls  for  a  more  perfect  utilization  of  our  great  rivers  (Seine,  Loire, 
and  Rhone),  a  more  complete  homogeneity  of  our  system  of  water- 
ways, the  establishment  of  various  new  lines  of  transportation,  the 
creation  of  some  lines  of  unusual  profile,  not  to  mention  the  questions 
of  organization  and  exploitation,  such  as  autonomy  of  the  ports,  future 
creation  of  free  zones,  intervention  of  private  initiative  under  various 
aspects,  etc. 

There  was  also  an  exchange  of  opinion  on  various  points,  which 
arose  in  the  course  of  discussion,  namely,  the  prospective  sizes  of  the 
largest  sea-going  steamers  of  the  near  future,  the  construction  and 
equipment  of  the  ports,  the  respective  lole  to  be  played  by  the  water- 
ways and  the  railways,  the  order  of  priority  of  the  work  to  be  under- 
taken, etc.,  etc. 

The  inspection  of  the  "Maritime  Loire"  and  the  ports  of  Nantes 
and  St.  Nazaire,  on  December  27th  and  28th,  1918,  permitted  the 
elucidation  of  the  questions  relative  to  this  region,  which  seem  particu- 
larly adapted  to  serve  the  traffic  between  the  United  States,  France,  and 
Switzerland,  and  to  start  the  examination  of  the  questions  with  regard 
to  future  co-operation  of  American  engineers  and  financiers. 

The  next  excursion  to  Marseilles  and  to  the  "Etang  de  Berre"  will 
permit  of  the  resumption  of  the  discussions  and  the  further  considera- 
tion of  the  resolutions  still  pending. 

Second  Section. — Water  Power. — The  Section  or  Commission  first 
heard  the  report  of  the  "Hydraulic  Power  Department",  describing  the 
resources  of  the  country  in  hydraulic  power. 

A  part  of  this  power  was  utilized  before  the  war.  Despite  the 
greater  difficulties  which  impeded  the  utilization  of  the  falls  during 
the  hostilities,  the  percentage  of  the  utilized  water  power  has  been 
considerably  increased,  but  it  is  intended  to  push  the  utilization  of 
electric  power  very  much  further,  and,  in  particular,  to  use  it  for  the 
electrification  of  railways. 

The  Section  or  Commission  then  reviewed  the  large  plans  now  under 
consideration,  contemplating  the  development  of  power  on  the  Rhone, 
the  Durance,  and  the  Dordogne  Rivers.  It  first  of  all  recognized  the 
work  of  General  Inspector  de  la  Brosse,  whose  name  is  connected  with 
all  the  successes  of  French  hydrotechnics  and  of  the  works  resulting 
therefrom. 
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In  regard  to  the  Rhone,  M.  Boissonnas  summarized  with  remarkable 
clarity  the  various  questions,  which  arise  from  its  utilization,  on  the 
one  hand  for  the  utilization  of  the  water  power  of  the  Upper  Rhone 
and,  on  the  other,  to  facilitate  the  traffic  between  the  Mediterranean 
and  Switzerland.  He  did  not  forget  to  mention  the  irrigation  along 
its  course,  which  would  confer  prosperity  on  neighboring  regions. 

Special  conferences  were  arranged  between  the  French  engineers 
and  their  American  colleagues,  so  that  they  could  exchange  opinions 
in  regard  to  the  great  problems  arising,  while  looking  at  the  plans. 

The  visit  which  is  to  be  made  to  Grenoble  will  make  it  possibk  to 
go  more  deeply  into  all  these  questions,  in  regard  to  which  no  con- 
clusion can  be  arrived  at  until  our  return. 

In  a  second  meeting,  the  Commission  very  particularly  studied  the 
electrification  of  the  railways,  and  considered  in  regard  to  this  sub- 
ject the  information  supplied  by  our  American  colleagues,  since  in  the 
United  States  this  electrification  has  already  commenced. 

Finally,  this  very  morning,  a  third  meeting  was  devoted  to  the 
study  of  projects  relative  to  the  Durance  River.  The  present  condi- 
tions will  prevent  the  American  Delegation  from  visiting  the  high 
valleys  of  the  Durance,  but  M.  Marliot,  in  a  very  clear  technical  lecture, 
explained  the  works  under  preparation.  In  Marseilles,  the  orographic 
plans  in  relief  will  complete  the  explanation  and  will  render  it  still 
more  impressive  than  simply  an  uncomfortable  voyage  to  the  spot 
would  do. 

Third  Section. — Reconstruction  of  the  System  of  Roads. — This 
Commission  unanimously  adopted  the  following  conclusions: 

1.  The  macadamized  road  which  has  hitherto  sufficed  for  interurban 
roads,  is  being  rapidly  worn  out  by  the  automobile  traffic.  It  is  no 
longer  adapted  to  this  kind  of  traffic.  The  tar  surface,  which  has  no 
doubt  been  a  preventive  against  dust,  is  very  deficient  in  preserving 
the  surface  of  the  road  against  the  wear  and  tear  resulting  from  the 
traffic  of  automobile  vehicles. 

2.  New  modes  of  construction  have  been  experimented  with. 
Among  them  should  be  mentioned  concrete  and  bituminous  surfaces 
and  brick  pavements.  The  experience  of  a  number  of  years  suffices 
to  teach  us  that  the  selection  to  be  made  between  these  various  systems 
of  construction  depends  on  a  number  of  facts:  climate,  intensity  of 
traffic,  cost,  etc.  The  brick  pavement  used  in  America  can  only  be 
used  in  France  in  exceptional  cases.  The  concrete  roads  can  only  be 
recommended  as  practical  in  the  countries  where  the  materials  enter- 
ing into  their  composition  are  found  on  the  spot  and  at  advantageous 
prices. 

3.  The  bituminous  or  asphalt  roads  are,  unfortunately,  very  expen- 
sive, but  they  have  the  advantage  that  the  cost  of  maintenance  is  less 
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than  that  of  macadamized  roads.  The  intensity  of  traffic  being  equal, 
they  answer  very  much  more  satisfactorily  the  requirements  of  automo- 
bile traffic. 

4.  The  cost  of  these  roads  is  considerably  lessened  if  the  surface  is 
used  on  top  of  a  macadamized  road,  the  old  ballasting  of  which  con- 
stitutes a  good  foundation. 

5.  The  reconstruction  of  the  French  system  of  roads  is  rendered 
necessary  by  the  great  deterioration  resulting  from  the  traffic  during 
the  war.  It  would  be  a  mistake  to  construct  it  again  as  it  was  before, 
as  it  could  not  resist  the  automobile  traffic  which  is  bound  to  increase 
greatly  in  the  future,  in  order  to  take  care  of  the  industrial  and  com- 
mercial requirements  and  the  requirements  of  tourists,  and  the  neces- 
sary expenses  of  maintenance  of  which  would  increase  considerably, 
without  being  satisfactory  to  the  users  of  the  road.  Fortunately,  the 
greater  part  of  the  French  roads  can  serve  as  excellent  foundations, 
and  it  will  suffice  to  give  them  a  suitable  surface  (wearing)  covering, 
and  under  these  conditions  the  roads  can  be  adapted  to  the  new  require- 
ments which  will  be  made  on  them,  without  too  great  expense. 

It  is  logical  to  have  the  cost  of  the  improvements  and  maintenance 
of  the  roads  defrayed  by  all  those  who  use  them  and  by  the  owners  of 
adjoining  property  who  profit  from  the  traffic.  This  principle  has  been 
admitted  and  applied  in  certain  foreign  countries,  permitting  of  the 
issuing  of  bonds  for  the  repair  of  the  roads,  on  the  security  of  the  taxes 
and  the  assured  revenues,  which  increase  as  the  traffic  becomes  greater; 
as,  for  instance,  the  taxes  on  automobiles,  on  gasoline,  etc.  Unfor- 
tunately, the  fiscal  legislation  adopted  in  France  does  not  permit  of 
the  application  of  this  procedure,  and  as  voluntary  contributions  cannot 
be  depended  on,  it  is  necessary  to  apply  to  the  State,  to  the  Depart- 
ments, and  to  the  Communes,  for  the  necessary  appropriations  to 
place  our  system  of  roads  in  a  condition  to  satisfy  the  new  require- 
ments. 

However,  if  the  State,  the  Departments,  and  the  Communes  cannot 
find  the  necessary  capital,  private  enterprises  can  be  formed  to  carry 
on  the  construction  of  certain  well-chosen  roads,  guaranteeing  the 
maintenance  for  a  certain  number  of  years  by  means  of  an  annual 
charge  made  up  of  the  former  annual  maintenance  charge  increased  in 
view  of  the  present  higher  costs,  and  a  further  amount  justified  by 
the  improvements  effected. 

Although  this  process  may  cost  more  than  the  direct  construction 
by  the  public  authorities,  it  will  perhaps  be  necessary  to  resort  to  it, 
owing  to  the  circumstances  created  by  the  war. 

An  investigation  of  the  financial  question  must  therefore  be 
pursued  in  the  later  discussions  with  the  help  of  those  who  are  qualified 
to  give  useful  advice. 
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The  eminent  President  of  the  Section,  M.  Heude,  did  not  allude 
at  all  in  his  summary  to  the  paved  roads,  because  this  is  a  well  known 
system  and  its  original  construction  is  quite  expensive.  But  is  it  not 
worth  more,  in  certain  cases,  than  the  concrete  or  bituminous  forms 
of  construction? 

In  the  north  of  France,  where  farming  trucks  play  so  important  a 
part,  there  are  a  large  number  of  paved  roads,  the  cost  of  which  was 
apparently  reasonable.  Our  recent  visit  to  Arras,  Lens,  Bapaume,  and 
Albert  has  afforded  us  opportunity  to  see  that,  even  after  the  war,  the 
paving  was  still  in  good  condition,  with  an  excellent  surface,  while  the 
macadam  was  terribly  worn. 

Fourth  Section. — Agricultural  Reconstruction. — The  basis  of  agri- 
cultural reconstruction  is  primarily  the  financial  question,  and  the 
Commission  has  devoted  almost  two  sessions  to  this  important  problem. 

I  request,  permission  to  emphasize  somewhat  the  results  of  the 
discussion,  for  the  financial  problem  is  almost  the  same  in  regard  to 
industrial,  naval,  and  highway  reconstruction,  etc. 

Commercial  credit,  limited  to  90  days,  absolutely  does  not  suffice 
the  farmer,  who  must  await  the  payment  for  his  harvest,  in  order  to 
be  able  himself  to  pay  for  fertilizer,  seeds,  implements  of  husbandry,  etc. 

Our  law  of  March  19th,  1910,  has  therefore  been  very  Avise  in 
establishing  for  farmers  the  long-term  credit,  but  it  must  not  be 
forgotten  that,  on  the  one  hand,  this  credit  is  based  on  a  mortgage  and 
that,  on  the  other,  the  loan  cannot  exceed  8  000  francs.  In  a  word,  this 
loan  applies  only  to  the  small  farmer,  who  alone  is  able  to  derive  benefit 
from  the  law. 

In  the  United  States,  the  farmer  can  borrow  by  giving  a  mortgage 
not  only  on  his  land,  but  also  on  the  personal  property  which  he  owns 
or  which  he  will  own  from  the  proceeds  of  the  money  loaned.  He  bor- 
rows on  his  farming  implements,  on  his  live  stock,  on  his  next  harvest, 
this  being  accepted  as  security  either  in  the  ground  or  even  after  it 
has  been  placed  in  the  barn,  and  without  obligation  to  turn  over  to 
the  lender  the  property  pledged.  In  this  manner,  he  is  not  compelled 
to  sell  his  grain  as  soon  as  the  harvest  is  completed.  He  can  wait  for 
more  favorable  rates  and  does  not  run  the  risk  of  being  involved  in 
financial  difficulties. 

As  to  the  lender,  he  is  protected  by  an  extremely  severe  law.  which 
punishes  by  a  fine  and  prison  any  abuse  of  confidence,  whether  the 
debtor  wrongfully  transfers  a  part  of  the  security,  or  whether  he  bor- 
rows several  times  on  the  same  security. 

Finally,  even  if  he  borrows  on  a  mortgage  on  landed  property,  the 
debtor  retains  the  right  each  year,  beginning  with  the  fifth  year,  to 
clear  off  the  mortgage  by  prepayment. 

These  are  measures  which  our  French  law  would  do  well  to  imitate 
without  delay. 


August,  191!).]       REPORT  OF  DELEGATIOX  OF  AMERICAN  ENGINEERS      671 

The  security  on  basis  of  the  harvest  permits  the  dealer  in  fertilizers 
to  allow  8  or  10  months  for  payment.  It  is  an  individual,  guaranteed 
credit.  But,  in  order  that  the  dealer  in  fertilizers  may  be  able  to  do  this 
it  is  necessary  that  he,  on  his  part,  should  have  the  money,  so  that  he 
must  be  able  to  get  credit  from  a  bank,  which  will  advance  him  the 
necessary  funds  after  examination  of  the  mortgage  transaction,  for 
which  he  remains  responsible. 

It  is  therefore  necessary  that  a  bank  should  be  ready  to  loan  money, 
not  for  90  days,  but  for  a  very  much  longer  time,  or  for  at  least 
1  year. 

The  same  remarks  apply  to  the  manufacturers  of  agricultural 
machines,  who  are  obliged  to  stock  up  and  who  cannot  sell  except  on 
long  payment  terms. 

Finally,  a  still  longer  term  is  required  to  assist  the  large  agricul- 
tural industries  (sugar  refining  plants,  distilleries,  brewerieS;,  etc.),  or 
to  establish  new  manufacturing  plants,  to  use  more  modern  processes: 
industries  for  the  supply  of  meat,  based  on  cold  storage;  industries  for 
the  preservation  of  perishable  foods  by  drying;  industries  of  canned 
goods,  preserves;  rational  wine-making  industries,  production  of  the 
syrup  or  juice  of  grapes,  apples,  and  other  fruits,  etc. 

For  all  these  industries,  credit  up  to  8,  10,  or  12  months  no  longer 
suffices.  Terms  of  4  or  5  years  are  required,  and,  consequently,  the 
banks  must  obtain  money  which  they  will  not  have  to  repay  for  4  or  5 
years. 

A  bank,  as  a  matter  of  fact,  must  not  tie  up  its  capital,  which  is 
the  basis  of  its  operations.  It  can  only  lend  for  a  given  term  the  money 
which  it  receives  on  deposit  for  a  like  term. 

Let  us  consider  once  more  the  example  of  America.  Aside  from 
the  credit  extended  to  small  farmers,  there  has  been  established  in  each 
State  banks  of  a  higher  class,  which  supply  money  to  the  manufac- 
turers and  to  the  various  agricultural  industries.  Their  working 
capital  (long-term)  is  in  greater  part  supplied  by  the  State  itself .  For 
certain  kinds  of  loans,  the  rate  of  interest  demanded  by  the  bank  must 
not  exceed  by  more  than  1%  that  on  the  money  paid  by  the  State. 
We  may  remark  in  passing  that  we  see  here  a  precedent  for  the  kind 
of  special  bank  which  we  supported  before  the  Congress  with  the  assis- 
tance of  Mil.  Victor  Cambon  and  F.  Mainie. 

"Would  it  be  difficult  to  do  the  same  here  in  France? 
Nothing  has  been  more  favorably  received  by  the  public  than  the 
3,  6,  or  12  month  treasury  bonds.  Wliy  does  not  the  State  issue  some 
redeemable  in  2  and  5  years.  Their  popularity  would  be  still  more 
increased,  if  their  transfer  between  private  parties  should  be  author- 
ized, as  true  bank  notes,  making  it  possible  to  use  them  as  legal  tender. 
The  funds  resulting  from  the  issuance  of  such  bonds  would  be  trans- 
ferred to  the  Grand  Agricultural  Bank  at  a  rate  slightly  higher  than 
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that  of  the  bonds  themselves,  so  that  the  operation  would  remain 
lucrative  for  the  State,  and  it  will  be  seen  that  in  this  manner  the 
Agricultural  Bank  would  have  all  the  financial  resources  which  our 
agricultural  reconstruction  would  demand. 

In  regard  to  the  guaranteed  capital  of  the  bank,  it  would  be  con- 
stituted by  the  payments  which  the  Bank  of  France  has  agreed  to 
make  annually  by  virtue  of  the  law  which  confirmed  the  extension  of 
its  privilege  to  issue  bank  notes. 

The  Commission  did  not  think  it  advisable  to  go  into  further  details, 
nor,  in  particular,  to  specify  rates  of  interest.  It  suffices  for  the 
present  to  show  in  what  a  very  simple  manner  it  would  be  permissible 
and  lawful  to  obtain  the  inexhaustible  resources  for  the  powerful  bank 
which  we  require  for  the  furtherance  of  agriculture,  in  order  to  adapt 
it  for  modern  industrial  conditions.  The  millions,  and  even  the 
milliards,  which  would  be  necessary,  will  be  furnished  eagerly,  we 
might  say,  by  the  public,  which  will  be  glad  to  contribute  its  money 
for  the  farming  industry  if  it  can  avoid  running  any  of  the  risks 
ordinarily  involved. 

Let  us  repeat,  parenthetically,  that  this  same  financial  method  could 
be  applied  in  the  case  of  all  our  other  industries — mechanical,  elec- 
trical, etc. 

The  Agricultural  Bank,  by  its  long-term  loans,  would  provide  the 
means  to  restore  in  the  north  of  France  our  old  farming  industries 
or  to  establish  new  ones  in  the  other  parts  of  the  country.  It  would 
also  assist  in  creating  manufacturing  plants  to  use  more  recent  pro- 
cesses, which  could  increase  to  a  great  extent  the  profits  of  agriculture. 
It  may  in  fact  be  stated  that  if,  among  the  food  products  of  our 
soil,  there  are  some  which  are  ready  for  consumption  without  pre- 
liminary preparation,  there  are,  on  the  other  hand,  many  others  which 
require  a  preliminary  treatment  and  that  such  treatment,  according 
as  it  is  simple  or  highly  perfected,  will  result  in  products  which  are 
either  cheap  or  of  extraordinary  value. 

Consider  wine  as  an  example:  The  juice  of  the  grape  requires  a 
special  kind  of  process,  namely,  fermentation.  But  whereas  the 
grape,  made  to  ferment  by  the  wine-growers  without  instructions  and 
without  the  proper  equipment,  gives  x>oor  wines  which,  after  a  few 
years,  sell  for  less  than  5  francs  per  hectoliter,  we  see  this  same  grape, 
treated  scientifically  by  the  large  champagne  houses,  producing  regu- 
larly, unless  there  are  bad  years,  wines  valued  at  more  than  5  francs 
per  bottle.  The  value  given  by  the  scientific  process  is  a  hundred  times 
that  of  the  other.  A  good  part  of  this  profit  goes  to  the  grower,  for 
a  hectare  of  vineyard  in  Champagne  has  a  different  value  from  a 
hectare  in  the  Herault. 

The  American  engineers  who  went  to  Nantes,  visited  the  wine 
establishment  of  M.  J.  Bruno,  where  they  tasted  one  of  the  most  agree- 
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able  champagnes,  although  it  was  produced  from  a  very  common  vine 
of  Algeria  and  Spain.  This  result  was  obtained  by  very  careful 
technical  supervision,  beginning  with  removing  from  the  juices  the 
bad  odors  of  the  soil,  eliminating  the  low  ferments,  and  allowing  them 
to  ferment  at  a  low  temperature  with  the  higher  ferments  of  Cham- 
pagne.    In  this  manner,  it  is  quite  impossible  to  discover  their  origin. 

Still  better,  the  industry  is  in  a  position  to  concentrate  the  juice 
of  the  grape,  the  apple,  or  any  other  fruit,  in  a  vacuum,  and  thus 
produce  syrups  which  can  be  kept  for  an  indefinite  length  of  time. 

In  this  manner,  internal  transportation  as  well  as  exportation  are 
very  economical,  since  weight  and  volume  are  reduced  to  less  than  a 
fourth.  Finally,  one  can  store  the  excess  or  surplus  of  abundant 
harvests,  and  put  them  on  the  market  in  the  years  when  the  harvest 
is  poor.  In  other  words,  warehousing  is  established — a  necessary  basis 
for  large  commercial  operations. 

In  regard  to  meat,  storage  is  no  less  desirable  in  order  to  stabilize 
prices.  Here,  also,  applied  science  solves  the  problem,  based  on  the 
application  of  artificial  cold.  We  owe  this  industry  to  the  genius  of 
a  Frenchman,  Charles  Tellier,  who  invented  the  refrigerating  machine 
and  its  utilization  for  the  conservation  of  perishable  foodstuffs.  Meat 
is  the  most  important  of  all,  and  Charles  Tellier  constructed  the  first 
ship  provided  with  refrigerating  plants,  to  bring  to  Europe  the  meats 
from  Argentine  or  Australia. 

France,  nevertheless,  permitted  herself  to  be  greatly  distanced  by 
the  United  States  and  by  England.  To-day,  we  must  perforce  make  up 
for  time  lost,  and  for  this  it  is  first  of  all  necessary  to  create  cold 
storage  warehouses  in  all  the  cities  of  France.  At  the  same  time, 
slaughter  houses  or  packing  plants  can  be  installed  in  all  the  cattle- 
raising  centers,  this  new  agricultural  industry  finding  its  regulating 
market  in  the  cold  storage  plants,  in  the  cities. 

The  Fourth  Section  has  studied  in  detail,  as  was  done  by  the 
Congress,  this  entire  new  organization,  the  technique  of  which  has  been 
entirely  developed,  but  which,  for  its  proper  exploitation,  only  requires 
the  assistance  of  enormous  funds.  This  will  be  one  of  the  first  tasks  of 
the  Agricultural  Bank.  Everybody  recognizes  to-day  the  enormous 
advantages  which  will  result  herefrom  for  our  agricultural  industry. 

Finally,  based  on  a  report  by  M.  Coupan,  with  many  references,  the 
Fourth  Section  took  up  the  question  of  agricultural  machines,  meto- 
culture,  the  enormous  need  of  fertilizers,  and  notably  the  synthetic 
manufacture  of  nitrates,  the  disinfection  of  the  soil  (by  f ormol,  for 
instance),  etc.  It  was  recognized  that  the  example  of  America  was 
of  the  greatest  interest  for  the  standardized  manufacture  of  all  agricul- 
tural machines  and  for  the  specialization  of  the  producing  plants. 

We  have  every  hope  of  an  intimate  collaboration  with  our  American 
friends  in  regard  to  all  these  agricultural  questions,  which  our  diffi- 
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culties  in  the  way  of  food  supply  places  foremost  to-day  in  our 
thoughts. 

Fifth  Section. — Technical  Instruction. — Inaugurating  the  sessions 
of  the  Commission,  the  President,  M.  Hersent,  recalled  that  the  object 
of  these  meetings  was  to  permit  an  exchange  of  opinions,  suggestions, 
and  methods  in  regard  to  the  principal  problems  of  interest  for  the 
economical  future  of  the  two  countries.  The  question  of  technical 
instruction  and  information  takes  first  rank  among  these.  The  years 
to  come  will  necessitate  an  enormous  effort  in  production.  Now,  the 
productivity  of  a  coimtry  depends  essentially  on  the  quality  of  the 
individuals  devoted  to  the  productive  industries  in  all  branches  of  the 
economic  structure.  Owing  to  the  dearth  of  labor  which  the  war  has 
produced  in  almost  all  the  belligerent  countries,  the  problem  of  profes- 
sional training  has  assumed  importance  for  the  entire  world.  A  study 
of  the  methods  pursued  in  the  various  countries,  therefore,  would  be 
very  desirable;  and  from  this  arises  the  interest  in  sessions  such  as 
have  been  held  by  the  Congress. 

It  will,  however,  not  be  possible  to  take  up  the  problem  of  profes- 
sional education  as  a  whole.  It  will  be  wise  to  restrict  ourselves  to  a 
few  special  points. 

M.  Ivula  contributed  a  concise  and  clear  memorandum  in  regard  to 
the  technical  training  of  the  laborer.  This  education  should  commence 
with  the  primary  school. 

But  the  true  school  of  technical  training  must  be  the  school  of 
preliminary  apprenticeship,  such  as  the  one  in  Paris,  in  the  rue  des 
Epinettes,  which  constitutes  the  bridge  between  the  primary  school  and 
the  private  workshop. 

The  preliminary  apprentice  is  already  a  laborer,  but  the  preliminary 
apprenticeship  does  not  specialize.  It  is  a  general  education,  the  pur- 
pose of  which  is  to   impart  to  the  child  a  liking  for  manual  work. 

Professor  Swain  states  that  the  problem  of  education  has  become 
universal.  It  is  to  be  encountered  in  the  United  States  as  well  as  in 
France,  in  particular  as  regards  technical  education.  He  believes  that 
the  French  education  gives  too  much  emphasis  to  general  education, 
to  the  detriment  of  manual  and  practical  training.  Laboratory  and 
shop  instruction  has  been  used  to  a  certain  extent  in  the  United  States, 
but  much  remains  to  be  done  in  this  direction,  especially  in  the 
elementary  schools,  which  should  direct  the  child  toward  a  vocation, 
but  Professor  Swain  insists  on  the  danger  attendant  on  specializing 
too  quickly.  He  believes  that  Americans  have  as  much  to  learn  in 
France  as  the  French  have  in  the  United  States. 

There  is  no  law  in  force  in  America  in  regard  to  apprenticeship. 
The  regime  of  absolute  liberty  prevails.  "When  the  worker  considers 
he  has  learnt  sufficiently  in  a  workshop,  he  goes  from  enterprise  to 
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enterprise  to  advance  himself.  The  labor  unions  sometimes  restrict 
the  number  of  apprentices,  in  order  to  avoid  a  reduction  in  wages. 
Furthermore,  is  excessive  use  of  the  "Taylor"  methods  detrimental  to 
apprenticeship  ? 

In  closing  the  first  meeting,  M.  Hersent  stated  that  the  pi'oblem, 
after  the  war,  would  be  to  bring  about  large  production,  accompanied  by- 
high  wages,  and  this  despite  a  deficit  of  3  000  000  workers.  The 
solution  could  only  be  found  in  a  serious  preparation  of  the  producers 
for  their  vocations.  Exchange  of  ideas  along  these  lines  could  not  but 
promote  the  solution  of  the  question. 

The  second  session  took  up  the  question  of  technical  instruction, 
secondary  and  higher. 

Professor  Swain  stated  that,  in  America,  the  principle  of  some 
specialization  in  secondary  instruction  is  generally  recognized  as  ad- 
visable. On  the  other  hand,  in  the  higher  engineering  schools,  there 
is  a  tendency  to  specialize  to  too  great  an  extent,  and  a  reaction  seems 
probable. 

In  regard  to  the  desire  to  have  the  instruction  of  the  French  di- 
rected from  the  beginning  of  school  life  toward  industrial  questions,  M. 
Hersent  insists  on  the  necessity  of  beginning  vocational  training  at  an 
early  age,  and  of  making  in  high  school  or  college  a  differentiation 
between  students  who  are  likely  to  profit  by  classical  training  and  those 
who  are  not,  so  as  to  direct  the  latter  immediately  toward  the  practical 
vocations. 

The  opinion  of  the  Committee  was  unanimous  in  regard  to  the 
necessity  of  introducing  some  manual  training  beginning  with  the 
secondary  school. 

Professor  Swain  agrees  with  the  Congress  in  the  necessity  of 
rigorous  discipline  in  habits  and  methods  of  the  work  of  the  pupils  in 
secondary  technical  schools.  Severe  penalties  should  be  imposed  for 
poor  work  or  lack  of  application.  The  academic  freedom  which  pre- 
vails in  many  universities  and  colleges  is  detrimental  to  the  training 
of  engineers. 

Mr.  Hunt  explained  that  the  systematic  training  in  workshops,  re- 
ferred to  in  the  Thirteenth  Resolution  of  the  Congress  as  following  the 
school  instruction,  is  not  usual  in  the  United  States,  except  during  the 
vacations.  But  certain  universities  (Cincinnati,  Pittsburgh,  Boston), 
and  certain  chemical  schools  have  tried  the  experiment  of  combining 
studies  in  school  with  experience  in  the  shop.  The  pupil  passes 
alternatively  a  number  of  weeks  in  the  school  and  a  like  number  in  the 
shop,  and  the  results  appear  to  be  successful.  For  this  purpose  the 
classes  are  divided  into  two  parts,  so  that  the  technical  instruction  and 
the  practical  instruction  are  continuous,  both  in  the  school  and  the 
shop. 
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A  very  animated  discussion  took  place  in  regard  to  sending  Amer- 
ican students  to  France,  and  vice  versa. 

Professor  Swain  complained  that  France  had  not  systematically 
sought  to  attract  American  students,  as  the  Germans  had  done  with 
great  success.  We  must  freely  open  the  doors  of  our  great  schools  and 
universities.  But  the  most  important  thing  to  do  is  to  facilitate  in  a 
practical  manner  the  attendance  of  American  students  at  high  schools 
in  France. 

The  work  of  the  Fifth  Section  found  an  interesting  illustration  in 
the  visit  which  was  made  yesterday  to  the  Central  School  of  Arts  and 
Manufactures,  and  in  the  preliminary  views  which  were  exchanged. 

M.  Noel  Senator,  Director  of  the  School,  explained  the  principles 
followed  in  the  training  of  the  engineer  for  industrial  occupations. 
A  thorough,  general  education  first  in  the  "lycee"  (secondary  school), 
an  admission  examination  for  the  "Ecole  Centrale",  tending  to  elimi- 
nate all  those  not  capable  of  assimilating  the  higher  instruction  given 
in  the  school — applied  science  during  the  first  year  and  higher  tech- 
nology during  the  other  two  years.  Finally,  the  obligation  for  all  the 
students  without  exception  to  acquire  the  technical  knowledge  which  is 
indispensable  to  all  specialized  professions:  industrial  physics  (heat 
and  electricity),  the  various  forms  of  motors,  the  construction  of  indus- 
trial structures,  the  quality  of  materials  and  the  methods  of  use, 
methods  of  manufacture  and  transportation,  highways  and  railroads, 
etc. 

Our  engineers  have  a  good  general  training  in  engineering,  and 
whatever  specialty  they  finally  take  up,  they  become  competent  in  a 
very  short  time,  and  capable  of  rendering  valuable  services  in  rapidly 
improving  their  industry. 

The  French  method  is  exactly  the  reverse  of  the  German  method, 
which  does  not  produce  anything  but  outrageously  specialized  engi- 
neer?, who  are  incapable  of  breaking  away  from  their  original  special- 
ization and  who  are  little  prepared  for  the  great  modern  inventions, 
for  these  can  very  rarely  succeed,  if  the  inventor  is  not  capable  of  figur- 
ing for  himself  the  forces  and  power  which  he  will  require,  or  of 
translating  into  material  and  suitable  devices  the  conception  of  his 
mind.  Maj.  Case  and  Professor  Swain  submitted  the  proposition  that 
there  be  made  possible  between  the  United  States  and  France  an 
exchange  of  students  of  engineering,  stating  that  already  in  their 
country  the  heaux  arts  (architecture,  painting,  sculpture,  and  music) 
have  used  and  profited  much  from  the  French  schools,  and  that  the 
same  should  be  true  in  engineering,  and  that,  on  the  other  hand,  the 
original  and  daring  methods  pursued  in  America,  tlie  intensiveness  and 
rapidity,  and  the  principles  of  the  Taylor  system,  would  give  a  favor- 
able impulse  to  our  great  industries. 
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These  just  remarks  did  not  escape  the  Congress  of  Civil  Engineer- 
ing, and  it  was  even  commented  on  to  what  extent  Germany,  always 
prompt  to  lend  itself  to  anything  promising  it  profit,  had  attracted  to 
itself  the  students  of  the  Balkans,  Italy,  and  other  countries,  by  lavish- 
ing on  them  diplomas  little  merited.  The  competition  of  the  cheap 
German  diploma  has  injured  the  foreign  clientele  which  we  have  been 
accustomed  to  see  in  our  schools,  for  the  foreign  student  forms  friendly 
relations  with  the  country  which  receives  him,  and  when  he  returns  to 
his  own  country,  he  becomes  its  customer  and  business  correspondent. 

It  cannot  be  imagined  to  what  extent  this  obscure  cause  has  pro- 
moted the  economic  expansion  of  Germany.  We  must  try  to  protect 
ourselves  from  this,  and  the  suggestion  of  our  American  colleagues  is 
quite  in  line  with  our  desires.  It  should  obviously  be  generally  ob- 
served in  all  the  allied  countries. 

Such  is,  roughly,  the  present  status  of  our  labors  together.  The 
trip,  which  is  to  commence  this  very  evening,  to  Grenoble  for  the  study 
of  the  utilization  of  electric  jxtwer,  to  Marseilles  to  study  the  harbor, 
to  Lyons  to  study  the  future  development  of  this  industrial  center 
and  the  practical  utilization  of  the  Rhone  as  a  source  of  power  and 
as  an  artery  of  communication,  will  contribute  somthing  new  to  our 
studies.  It  is  also  proposed  to  have  a  new  session  of  the  sections  on 
the  return  from  this  excursion.  The  final  conclusions  can  then  be 
examined,  and  the  basis  laid  by  which  the  aid  of  America,  so  cordially 
offered,  can  be  availed  of  in  every  direction  of  our  reconstruction.  May 
our  distinguished  guests  receive  at  this  time  the  assurance  of  our 
respect  for  their  technical  experience  and  our  gratitude  for  their 
valuable  collaboration. 

Excursion  to  Lens. — The  privileged  few  who  took  part  in  the  excur- 
sion to  Lens  in  the  company  of  the  American  engineers  brought  back 
from  this  voyage  an  impression  of  horror  and  vigorous  hate.  It  is 
impossible  to  express  the  feeling  of  anguish  which  seizes  one  in 
traversing  these  regions,  once  animated  and  flourishing,  and  to-day 
deserted  and  showing  nothing  but  ruins  and  the  debris  of  war  material. 

At  Arras  our  guests  commenced  to  see  clearly  that  the  German 
shells  were  concentrated  intentionally  on  the  heart  of  the  city,  so  that 
nothing  should  remain  of  the  architectural  beauty  of  which  Arras  was 
so  proud,  no  trace  of  the  town  hall,  the  two  great  Flemish  structures, 
the  Cathedral  and  the  Convent  of  St.  Vaast.  It  will  be  necessary  to 
destroy  what  still  remains  standing  of  these  buildings. 

After  having  contemplated  from  the  top  of  the  famous  Vimy  Ridge, 
the  scene  of  the  great  Canadian  victory,  the  visitors  arrived  in  the 
district  of  Sallaumines,  Lievin,  Lens,  which  had  been  injured  infinitely 
more  than  Arras.  Not  a  wall  remained  standing.  It  is  the  most  ter- 
rifying chaos  that  can  be  imagined,  and  an  engineer  naturally  begins  at 
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once  to  think  of  means  by  which  this  mass  of  wreckage  could  be 
removed,  which  has  become  dangerous  on  account  of  the  corpses 
entombed  there,  as  well  as  on  accoimt  of  the  numerous  grenades 
and  shells.  Almost  a  1 000  000  cu.  m.  must  be  cleaned  up  and 
carried  away.  This  will  not  only  require  an  enormous  amount  of 
labor,  but  will  correspondingly  delay  the  urgent  work  of  agricultural 
and  industrial  reconstruction. 

However,  we  must  admire  the  indomitable  energy  of  our  dear  and 
venerated  Honorary  President,  Reumaux,  and  his  eminent  colleagues; 
instead  of  abandoning  all  hope  in  this  Dante-like  hell,  they  have 
already  prepared  their  plans  of  attack.  They  will  require  two  years 
for  cleaning  up  alone,  but  from  the  ruins  they  will  secure  the  materials 
for  the  concrete  with  which  they  will  build  1  000  houses  in  1919,  and 
then  2  500  per  year  until  the  work  is  complete. 

And  the  whole  world  says:  The  Huns  are  intoxicated  with  the 
pleasure  of  destruction;  they  have  satiated  themselves  in  the  orgy  of 
devastation.  It  is  surely  their  duty  to  clean  up  the  results  of  this 
orgy.  It  is  for  them  to  come  and  live  in  this  inferno  and  incur  the 
risks  involved  in  the  clearing  up. 

What  I  have  stated  of  Lens  applies  to  all  the  other  ruins  which 
require  to  be  cleared.  It  would  be  in  the  highest  degree  immoral  and 
unjust  to  permit  the  Huns  to  employ  from  now  on  their  working 
population  in  their  own  uninjured  plants,  and  to  push  to  the  maximum 
their  manufacturing  productivity,  while  we,  our  labor  so  impoverished 
by  a  barbarous  war,  in  which  we  have  suffered  most,  should  be  handi- 
capped for  two  years  by  under-production,  which  renders  living  so  ex- 
pensive. 

It  suffices  to  state  the  problem  in  this  way,  to  show  that  no 
juridical  sophism  should  prevent  us  from  imposing  this  forced  labor 
on  the  vanquished,  even  after  the  conclusion  of  peace,  and  it  will  be 
found  that  this  is  a  mild  punishment  for  such  crimes. 

Our  'American  guests  add :  "No  peace  plenipotentiary  should  be 
admitted  to  the  Conference  without  having  first  made  a  pilgrimage  to 
Lens  and  other  scenes  of  Hun  methods.  That  is  the  only  way  for 
them  to  gain  the  viewpoint  to  enable  them  to  judge  what  terms  should 
be  imposed  on  the  vanquished  and  what  guarantees  should  be  taken 
for  the  future." 

In  regard  to  the  restoration  of  the  coal  mines,  which,  before  the 
war,  furnished  up  to  8  000  000  tons  of  coal  (almost  one-fifth  of  the 
French  production),  it  is  estimated  that  it  will  take  about  two  years 
to  unwater  them,  and  that  this  will  require  the  installation  of  30,- 
000  h.  p. 

Photographs  will  be  shown  you  in  a  few  minutes,  representing  the 
plants  before  the  war  and  their  present  condition.  You  can  judge  for 
yourselves. 
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APPENDIX  III 


January  29th,  1919. 

Report  Submitted  by  the  Delegation 

OF  American  Engineers  to  Erance  to  the 

EouR  National  Engineering  Societies 

Pending  the  completion  of  its  formal  report,  the  Delegation  of 
American  Engineers  to  France  submits  the  following  statement  to  the 
National  Societies  which  it  represents: 

The  French  "Congres  General  du  Genie  Civil,"  at  its  meeting  on 
January  15th,  1919,  adopted  the  following  conclusion: 

"In  order  to  study  both  the  possibilities  and  the  means  of  co-opeia- 
tion  which  have  been  considered  between  the  engineering  societies  rep- 
resented by  the  members  of  the  American  Delegation  and  the  repre- 
sentatives of  the  French  Civil  Engineers,  it  would  be  highly  desirable  to 
maintain  the  contact  which  has  just  been  established. 

"For  this  purpose  the  formation  of  a  permanent  Franco-American 
Committee  should  be  the  first  result  of  the  studies  and  trips  of  in- 
spection which  have  just  taken  place. 

"The  American  Delegation  and  the  delegates  of  the  'Genie  Civil' 
unite  in  expressing  a  resolution  in  favor  of  the  immediate  formation 
of  this  permanent  international  committee." 

A  formal  resolution  to  this  effect  was  passed  by  the  Congress,  with- 
out dissent. 

The  French  members  of  such  Permanent  Committee  were  appointed 
by  the  Congress,  consisting  of  the  General  Secretary  and  the  Presi- 
dents of  the  five  Sections  or  Committees  with  whom  the  members  of 
the  American  Delegation  had  been  closely  working  since  their  arrival 
in  France,  viz. : 

The  Committee  on  Ports  and  Navigable  Waterways 
"  Water  Power 
"  Roads 
"  "  "  Agricultural  Development 

"  Technical  Education 

The  members  of  the  American  Delegation  were  requested  by  the 
French  engineers  to  act  as  the  American  members  of  the  Permanent 
International  Committee.  The  Delegation  declined  to  do  this,  explain- 
ing that  it  represented  the  four  National  Engineering  Societies  of 
America,  to  which  Societies  it  must  report,  and  in  whose  hands  any 
permanent  action  must  lie. 

To  meet  the  desire  of  the  French  engineers,  however,  for  the  imme- 
diate creation  of  an  International  Committee,  and  in  view  of  the  fact 
that  the  Delegation  still  has  some  work  to  do  in  preparing  reports  and 
information  for  transmission  to  the  French  Committee,  the  members 
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of  the  Delegation  consented  to  act  temporarily  as  the  American  mem- 
bers of  the  International  Committee,  promising  to  bring  the  matter  to 
the  immediate  attention  of  the  Societies  they  represent,  and  to  secure 
immediate  action  if  possible. 

In  view  of  these  facts,  the  American  Delegation,  at  a  meeting  held 
January  27th,  1919,  unanimously  passed  the  following  resolution : 

'^Resolved,  that  the  Delegation  bring  to  the  immediate  attention  of 
the  National  Societies,  which  they  represent,  the  facts  with  reference 
to  the  formation  of  a  permanent  Franco-American  Engineering  Com- 
mittee, and  urge  on  the  Societies  that  they  take  immediate  action  to 
constitute  the  American  representatives  upon  such  a  Committee." 

(Signed)  George  F.  Swain, 

Lewis 'B.  Stillwell^ 
Charles  T.  Main, 
A.  M.  Hunt, 
George  W.  Fuller, 
E.  Gybbon  Spilsbury. 
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ITEMS    OF     INTEREST 


The  Committee  on  Publications  will  be  glad  to  receive  communi- 
cations of  general  interest  to  the  Society,  and  will  consider  them 
for  publication  in  Proceedings  in  "Items  of  Interest".  This  is  in- 
tended to  cover  letters  or  suggestions  from  our  membership  covering 
matters  which  are  not  of  a  technical  character.  Such  communica^ 
tions,  however,  must  not  be  controversial  or  commercial. 


Report  of  the  Finance  Committee 
to  the  Board  of  Direction,  June  i6th,  1919. 

^  June  12th,  1919. 

Board  of  Direction 

American  Society  of  Civil  Engineers. 
Gentlemen. — The  Finance  Committee  of  the  Board,  at  a  meeting 
at  which  the  majority  of  the  Committee  was  present,  decided  unani- 
mously to  recommend  to  the  Board  what  we  consider  to  be  moderate 
increases  in  salaries  of  members  of  the  clerical  staff,  as  recommended 
to  us  by  the  Secretary  of  the  Society  in  a  letter  addressed  to  the 
Chairman  of  the  Committee  on  May  21st,  1919,  accompanied  by  an 
interesting  analysis  of  the  increase  in  the  cost  of  living  during  recent 
years.  We  recormnend  also  that  payments  to  Mr.  McMinn  be  provided 
for  through  a  budget  account  independent  of  that  for  clerical  help. 

There  was  referred  to  the  Committee  on  April  14th,  1919,  the  ques- 
tion of  further  contribution  by  the  Society  to  the  cost  of  recataloguing 
the  library.  The  majority  of  the  Committee  has  made  a  personal  ex- 
amination of  the  present  catalogue  system  and  has  discussed  the  matter 
in  detail  with  the  Librarian,  Dr.  Craver.  Admitting  that  the  catalogue 
of  the  67  000  volumes  belonging  to  the  Society,  which  were  transferred 
to  the  Engineering  Societies  Library,  may  have  been  more  thorough 
and  complete  than  those  of  the  libraries  of  the  other  Founder  Societies, 
we  are  convinced  that  one  complete  catalogue  should  be  made,  and  that 
this  work  should  be  done  as  soon  as  possible.  We  believe  also  that  the 
Board  should  no  longer  defer  favorable  action  on  the  request  for  a 
contribution  for  this  purpose,  but  that  it  should  appropriate  the  sum 
of  $2  500  therefor,  the  same  sum  as  that  provided  by  the  other  three 
Founder  Societies.  This  recommendation  is  made  in  the  expectation 
that  at  least  as  much  more  will  be  called  for  as  our  contribution  to 
the  cost  of  this  work. 

Respectfully  submitted, 

Finance  Committee, 

Nelson  P.  Lewis,  Chairman, 
H.  S.  Crocker, 
George  H.  Clark. 
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New  Filtration  Plant  for  Sacramento,  Cal. 

Charles  Gilman  Hyde,  M.  Am.  Soc.  C.  E.,  Professor  of  Sanitary 
Engineering  at  the  University  of  California,  has  been  employed  by 
the  City  of  Sacramento  as  Consulting  Engineer  in  the  construction  of 
a  water  filtration  and  pumping  plant,  for  which  bonds  to  the  amount 
of  $1  800  000  were  voted  by  the  people  in   June,   1919. 

Until  recently  Professor  Hyde  was  in  the  United  States  Army 
service,  having  been  commissioned  Major  in  the  Office  of  the  Surgeon 
General,  at  Washington,  D.  C,  and  having  served  in  that  capacity  for 
more  than  a  year.  He  has  had  extensive  experience  as  a  water  supply 
engineer.  Fifteen  years  ago  he  designed  the  filtration  plant  at  Harris- 
burg,  Pa.,  and  acted  as  Consulting  Engineer  during  the  period  of 
construction. 

The  filtration  plant  at  Sacramento  is  to  be  of  the  mechanical  or 
rapid  sand  type,  filtering  the  water  of  Sacramento  River.  Its  nominal 
capacity  will  be  30  000  000  gal.  per  day,  and  sulphate  of  alumina  will 
be  used  as  the  coagulant.  This  will  be  the  first  modern  municipal 
filtration  plant  in  California  and  is  expected  to  be  in  operation  early 
in  1921. 

For  more  than  50  years,  Sacramento's  water  supply  has  been  un- 
filtered,  and  at  times  it  has  been  so  turbid  and  muddy  that  it  could 
hardly  be  used.  The  decision  of  the  people  to  build  a  filtration  plant 
was  the  result  of  recommendations  made  by  Professor  Hyde,  and 
Messrs.  George  H.  Wilhelm  and  Frank  C.  Miller,  in  1916,  after  they 
had  made  a  diligent  and  exhaustive  investigation  of  all  possible  sources 
of  water  supply  for  Sacramento. 

Committee    on    Honorary   Membership 

At  the  meeting  of  the  Board  of  Direction  held  in  Minneapolis, 
Minn.,  on  June  16th,  1919,  the  following  gentlemen  were  appointed 
a  Committee  to  nominate  those  considered  eligible  for  Honorary  Mem- 
bership in  the  Society:  President  F.  S.  Curtis;  Past-Presidents  Chas. 
D.  Marx,  Clemens  Herschel,  Geo.  H.  Pegram,  and  A.  N.  Talbot;  Vice- 
Presidents  Nelson  P.  Lewis,  Leonard  Metcalf,  John  F.  Coleman,  and 
Herbert  S.  Crocker. 

The  James  Watt  Centenary 

Appropriate  ceremonies  will  be  held  at  Birmingham,  England,  on 
August  25th,  1919,  to  celebrate  the  centenary  of  James  Watt.  J.  P. 
O'Donnell,  M.  Am.  Soc.  C.  E.,  of  London,  was  appointed  by  President 
Curtis  to  represent  the  American  Society  of  Civil  Engineers  at  the 
celebration.  Illness,  however,  will  prevent  Mr.  O'Donnell's  attendance, 
and  he  has  asked  Sir  James  Ball  to  take  his  place. 
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Report  of  the  Library  Committee,  on  the  Engineering  Societies 
Library,  to  the  Board  of  Direction,  June  i6th,  1919. 

June  3d,  1919. 
To  THE  Board  of  Direction: 

All  the  functions  for  the  Library  Committee  prescribed  by  the 
Constitution  have  for  years  been  performed  by  the  Secretary  of  the 
Society.  It  remains,  therefore,  for  your  Committee  to  report  the 
actions  of  the  Engineering  Societies  Library  Board,  on  which  it  rep- 
resents the  Society. 

Since  January  1st,  1919,  two  actions  of  unusual  interest  and  prime 
importance  have  been  taken:  (1)  to  reeatalogue  and  shelve  as  one 
homogeneous  library  the  several  collections  of  books  brought  together 
by  the  Founder  Societies;  (2)  to  use  the  system  of  cataloguing  and 
indexing  developed  by  the  Institut  International  de  Bibliographic, 
which  is  the  Belgian  extension  of  the  Dewey  Decimal  System  prepared 
under  the  direction  of  Paul  Otlet,  of  Brussels,  General  Secretary  of 
the  Institut. 

Cataloguing  of  new  material  by  this  system  has  been  in  progress  for 
many  months  as  part  of  the  routine  work  of  the  regular  Library  Staff. 
It  has,  however,  been  impossible  for  this  Staff  to  devote  the  necessary 
time  to  recataloguing  the  older  books,  including  a  miscellaneous  accu- 
mulation of  books  and  pamphlets  which  had  never  been  catalogued.  As 
has  been  stated  to  the  Board  in  other  communications,  the  Director  of 
the  Library  estimates  that  two  years'  time  of  a  special  force  will  be 
required  for  this  work,  and  that  the  total  expense  will  be  about  $25  000. 
On  recommendation  of  the  Library  Board,  United  Engineering  Society 
requested  the  Founder  Societies  to  provide  $2  500  each  per  year  for 
two  years.  Three  Societies  have  already  voted  this  special  appropria- 
tion. Because  repeated  and  urgent  requests  have  been  made  that  the 
recataloguing  should  proceed  without  further  delay,  and  because  money 
from  some  of  the  Societies  has  become  available,  the  nucleus  of  a  special 
force  was  put  to  work  on  May  1st.  This  force  will  be  increased,  and  the 
work  pushed  more  vigorously  as  the  methods  are  developed. 

On  June  1st,  1919,  the  Engineering  Societies  Library  contained 
about  200  000  books,  of  which  18  774  had  not  been  catalogued  at  all. 
The  number  of  visitors  has  averaged  about  78  per  day,  since  January 
1st.  This  Library  is  more  than  a  collection  of  books.  Through  its 
Service  Bureau  persons  at  a  distance  can  use  information  on  its  shelves. 
Searches  are  made  in  response  to  mail  or  wire  inquiries,  bibliographies, 
photostat  copies,  translations,  and  abstracts  being  furnished  at  cost, 
and  many  questions  answered  without  charge.  Last  year  more  than 
1  700  orders  were  filled,  many  of  them  from  remote  places.  For  this 
work  $10  000  were  received.  For  the  first  five  months  in  1919,  there 
have  been  received  1  329  orders  for  which  the  charges  amount  to  about 
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$7  900.  Since  October,  1918,  an  index  of  current  technical  literature 
has  been  prepared  monthly  by  the  Library,  in  co-operation  with  the 
staffs  of  the  Founder  Societies.  This  index  is  printed  in  their  publica- 
tions in  part  or  whole  and  by  a  few  other  Societies  which  have  made 
suitable  arrangements. 

Respectfully, 

John  A.  O'Connor, 
Arthur  P.  Davis, 

WiLLARD    BeAHAN, 

Charles  Warren  Hunt, 
Alfred  D.  Flinn,  Chairman. 

Founder  Societies'  Finance  Committee  on  Joint  Activities 

For  the  purpose  of  acting  on  matters  of  mutual  interest  involving 
the  expenditure  of  funds,  there  has  been  set  up  a  Founder  Societies' 
Finance  Committee  on  Joint  Activities  composed  of  the  following: 

American  Society  of  Civil  Engineers. — Nelson  P.  Lewis,  Chairman, 
Finance  Committee,  and  Dr.  Chas.  Warren  Hunt,  Secretary. 

American  Institute  of  Mining  and  Metallurgical  Engineers. — 
J.  V.  N.  Dorr,  Chairman,  Finance  Committee,  and  Geo.  D.  Barron, 
Treasurer. 

American  Society  of  Mechanical  Engineers. — W.  E.  Symons,  Chair- 
man, Finance  Committee,  and  Walter  M.  McFarland.  Secretary  Calvin 
W.  Eice  is  also  expected  to  attend  the  meetings  of  the  Committee. 

American  Institute  of  Electrical  Engineers. — N.  A.  Carle,  Chairman, 
Finance  Committee,  and  F.  L.  Hutchinson,  Secretary. 

Society  Transactions  for  Sale 

R.  S.  Coleman,  314  Federal  Building,  St.  Paul,  Minn.,  administra- 
tor of  the  estate  of  the  late  Clarence  Coleman,  M.  Am.  Soc.  C.  E., 
wishes  to  dispose  of  certain  volumes  of  Transactions  forming  a  part  of 
the  estate.  The  set  is  nearly  complete  and  consists  of  83  bound  volumes 
for  the  years  1873-1917  (except  1885)  and  three  volumes  of  indices. 
The  first  31  volumes  are  bound  in  sheepskin  and  the  remaining  52 
volumes  and  three  volumes  of  indices  are  bound  in  half  morocco.  All 
are  in  excellent  condition  and  are  now  in  book  cases  in  the  United 
States  Engineer  Ofiice,  Duluth,  Minn.  The  price  of  the  83  volumes 
is  $100  f.  o.  b.  Duluth. 

Committee  to  Recommend  the  Award  of  Prizes 

President  Curtis  has  appointed  as  a  Committee  to  Recommend 
the  Award  of  Prizes  of  the  American  Society  of  Civil  Engineers, 
Messrs.  A.  S.  Crane,  M.  Am.  Soc.  C.  E. ;  Ralph  Modjeski,  M.  Am.  Soc. 
C.  E. ;  and  Arsene  Perrilliat,  M.  Am.  Soc.  C.  E. 
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Report  of  the  Committee   on   Special   Committees, 
to  the  Board  of  Direction,  June  i6th,  1919. 

To  THE  Board  of  Direction: 

Gentlemen. — Your  Committee  on  Special  Committees  has  been  in 
correspondence  with  all  the  Chairmen  of  the  Special  Committees  as 
now  appointed. 

Committee  on  Development. 

The  Chairman  of  the  Committee  on  Development,  though  claiming 
that  his  Committee  does  not  come  under  the  class  of  Special  Com- 
mittees designated  in  Article  6,  Section  XII  of  the  Constitution, 
reported  to  date  of  May  29th,  1919,  by  enclosing  a  copy  of  a  prelimi- 
nary report,  and  stating  that,  since  that  time,  the  Committee  had  been 
working  along  the  lines  indicated  in  that  report;  that  a  five-day  meet- 
ing had  been  called  to  be  held  from  June  11th  to  16th,  1919,  in  Minne- 
apolis, Minn.,  at  which  time  it  was  expected  a  general  progress  report 
would  be  made  to  the  Board  of  Direction;  expressing  the  hope  that  the 
Committee  would  be  able  to  supply  the  Board  at  the  opening  meeting 
of  the  Convention  on  June  16th,  with  copies  of  its  progress  report, 
sufficient  in  number  for  distribution  to  members  present;  and  sug- 
gesting that  the  Board  arrange  a  time  for  the  discussion  of  this 
progress  report. 

The  Committee  on  Special  Committees  suggests  that  this  be  done, 
and  that  the  Committee  be  continued  in  order  that  it  may  conclude  its 
investigations  and  render  a  final  report  in  time  for  presentation  before 
or  at  the  Annual  Meeting  of  this  Society. 

Committee  on  Reconstruction. 

Nelson  P.  Lewis,  Chairman  of  the  Committee  on  Reconstruction, 
advises  that  this  Committee  will  submit  to  the  Board  of  Direction  its 
Final  Report  and  ask  to  be  discharged  at  the  Minneapolis  meeting. 

Inasmuch  as  a  National  Service  Committee  has  since  been  estab- 
lished by  Engineering  Council,  with  headquarters  in  Washington,  D.  C, 
representative  of  all  branches  of  the  Engineering  Profession,  the  objects 
for  which  the  Reconstruction  Committee  was  created  appear  to  have 
been  accomplished. 

The  Committee  on  Special  Committees,  therefore,  reports  in  favor 
of  approving  the  discharge  of  the  Committee  on  Reconstruction. 

Special  Committee  to  Codify  Present  Practice  on  the 
Bearing  Value  of  Soils  for  Foundations. 

Robert  A.  Cummings,  Chairman  of  this  Committee,  reported  verbally 
on  June  7th,  1919,  that  the  work  of  the  Committee  had  been  interrupted 
by  the  war,  and  that  little  had  been  done ;  that  diiring  the  Spring,  work 
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had  been  resumed  actively  and  was  now  in  progress;  that  while  no 
Progress  Eeport  might  be  ready  for  the  Minneapolis  meeting,  results 
might  be  expected  at  the  next  Annual  Meeting  of  the  Society.  Mr. 
Cummings  further  reported  that  extensive  and  interesting  tests  had 
been  made  by  the  Bureau  of  Standards,  in  co-operation  with  this  Com- 
mittee, which  will  be  of  great  value  to  the  Society,  and  that  the  work 
should  be  continued. 

The  Committee  on  Special  Committees  concurs  in  the  view  that 
the  Committee  should  be  continued. 

Special  Committee  on  the  Regulation  of  Water  Eights. 

F.  H.  Newell,  Chairman,  has  been  written  to  twice  by  the  Chairman 
of  the  Committee  on  Special  Committees,  for  information  as  to  the 
work  of  his  Committee,  but,  so  far,  no  response  has  been  received. 

It  is  believed  that  little  work  has  been  done  by  this  Committee, 
especially  since  the  war  has  claimed  the  activities  of  its  members. 

Your  Committee  on  Special  Committees  makes  no  recommendation 
at  this  time,  but  raises  the  question  whether  the  object  sought  in  the 
appointment  of  this  Committee  and  to  which  it  is  addressing  itself, 
is  not  impossible  of  accomplishment?  If  so,  it  would  appear  unreason- 
able to  ask  continued  service  of  the  members  of  a  Committee  in  a  field 
with  such  serious,  if  not  insurmountable,  legal  and  practical  difficulties 
as  here  prevail. 

Special  Committee  on  Stresses  in  Railroad  Track. 

A.  N.  Talbot,  Chairman  of  this  Committee,  advises  that  since  its 
Progress  Report  at  the  Annual  Meeting,  the  Committee  has  held  a 
meeting  at  Chicago,  111.,  in  March,  and  discussed  plans.  It  has  been 
planned  to  hold  another  meeting  sometime  after  the  data  of  the  tests 
have  been  presented  to  it.  During  1919,  the  stafi  of  the  Committee 
has  been  working  on  the  data  of  the  tests  accumulated  in  1918.  This 
work  has  taken  more  time  than  was  expected,  but  it  is  now  thought 
that  the  material  will  be  ready  for  the  Committee  by  the  middle  of 
this  summer.  These  results  include  information  on  the  effect  of 
counterweight  of  locomotive  on  stresses  in  the  rail,  loads  on  and  stresses 
in  ties,  and  the  transmission  of  pressure  through  ballast  to  roadbed. 

It  is  believed  by  the  Committee  on  Special  Committees  that  the 
Committee  on  Stresses  in  Railroad  Track  is  pushing  its  work  with  all 
possible  diligence,  and  should  be  given  svich  time  as  is  needed  to 
complete  its  work. 

Special  Committee  on  Roads. 
Your  Committee  on  Special  Committees  to  which  was  referred  the 
request  for  the  appointment  of  a  Special  Committee  on  Roads  or  High- 
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ways,  has  conferred  with  a  number  of  members  of  this  Society  closely 
in  touch  with  the  pending  projects  of  the  Government  in  this  engineer- 
ing field,  with  the  work  being  done  by  the  authorities  at  Washington, 
D.  C,  the  Bureau  of  Public  Roads,  the  Association  of  Highway  Ofii- 
cials,  the  American  Society  for  Testing  Materials,  and  others,  and 
with  the  past  and  present  efforts  of  this  and  other  Societies  to  assist  in 
an  advantageous  solution  of  highway  problems. 

A  digest  of  the  arguments  for  and  against  the  appointment  of  such 
a  committee  can  be  submitted  if  desired  by  the  Board  of  Direction. 

Your  Committee  is  of  the  opinion  that  the  disadvantages  of  appoint- 
ing a  committee  to  make  further  research  in  this  field,  outweigh  the 
advantages. 

On  the  other  hand,  the  magnitude  of  the  task  assumed  by  the 
Government,  and  the  importance  of  the  basic  principles  which  underlie 
it — more  particularly  the  principle  that  the  work  shall  be  planned  so 
that  when  the  task  is  accomplished,  there  shall  be  a  well  designed  and 
built  jSTational  system  of  continuous  highways — are  such,  that  your 
Committee  recommends  that  a  Special  Committee  on  Highways  shall 
be  appointed,  consisting  of  three  members,  the  duty  of  which  shall  be 
to  keep  in  touch  with  the  development  of  the  Government's  plan  for 
the  construction  and  financing  of  National  highways,  and  to  advise  the 
American  Society  of  Civil  Engineers  of  these  Governmental  plans  and 
activities,  by  the  submission  of  frequent  or  periodic  reports  or  critical 
reviews,  accompanied  by  such  data  as  are  necessary  to  indicate  the 
scope  and  character  of  the  work  in  progress  from  time  to  time. 

Special  Committee  to  Prepare  Engineering  Problems  and 
Judge  Competitions  for  Technological  Schools. 

Your  Committee  cm  Special  Committees,  to  which  was  referred  the 
matter  of  having  the  American  Society  of  Civil  Engineers  interest 
itself  in  promoting  the  work  of  preparing  engineering  problems  for 
competition  and  judging  the  awards  to  be  made,  report  as  follows: 

This  matter  was  originally  referred  to  a  committee  consisting  of 
Messrs.  Charles  D.  Marx,  G.  J.  Fiebeger,  and  Edgar  Marburg  (now 
deceased).  The  work  of  the  Committee  was  interrupted  by  the  war, 
but  the  Chairman  of  the  Committee  on  Special  Committees  has  cor- 
responded both  with  Professor  Marx  and  Col.  G.  J.  Fiebeger,  and  finds 
that  the  majority  of  the  Committee  had  determined  that  it  was  not 
desirable  that  the  National  Engineering  Society  should  undertake  to 
conduct  a  competitive  programme  in  relation  to  engineering  theses; 
and  that  Professor  Marburg  before  his  death,  by  letter,  addressed  to 
Professor  Marx,  under  date  of  April  3d,  1917,  concurred  in  this 
opinion. 
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Inasmuch  as  this  seems  to  have  been  the  unanimous  opinion  of  the 
Committee  appointed,  your  Committee  on  Special  Committees  recom- 
mends that  no  action  be  taken  at  this  time. 

Enclosed  herewith  are  copies  of  letters  from  Professor  Marx  and 
Col.  Fiebeger. 

All  of  which  is  respectfully  submitted. 

John  W.  Alvord 
Leonard  Metcalf 
Arthur  S.  Tuttle 

Appropriations  for  Government  Engineering  Work 

When  the  Sundry  Civil  Bill  was  signed,  it  gave  the  Geological  Sur- 
vey a  total  of  $1  461  353.50  and  the  Bureau  of  Mines  $1  201  897. 

The  important  item  covering  the  Geological  Survey's  topographic 
map  work  was  reduced  to  $289  000  by  the  House,  increased  to  $425  000 
in  the  Senate  and  approved  for  $325  000  by  the  House  confreres.  It  is 
understood,  however,  that  the  Survey  is  to  receive  an  additional 
$100  000  from  the  Army's  topographic  appropriation. 

Engineering  Council  interested  itself  in  having  this  appropriation 
increased  because  of  the  possibility  of  complete  topographic  maps  for 
the  Engineering  Profession.  It  was  estimated  that  $500  000  would 
enable  the  Survey  to  complete  the  topographic  map  programme  in 
twelve  and  a  half  years.  It  is  now  hoped  to  get  the  remaining  appro- 
priation necessary  through  as  an  urgent  deficiency  appropriation. 

Honors  for  George  Ellery  Hale 

George  Ellery  Hale,  Director  of  the  Mount  Wilson  Observatory  and 
Foreign  Secretary  of  the  National  Academy  of  Sciences,  who  has  been 
for  the  last  ten  years  a  Correspondent  of  the  Academic  des  Sciences, 
Institut  de  France,  has  received  the  unusual  honor  of  election  as 
Associe  Etranger,  taking  the  place  of  Adolph  von  Baeyer,  declared  va- 
cant by  the  Academy.  The  Foreign  Associates  are  limited  to  twelve, 
and  the  high  distinction  has  been  held  by  only  two  Americans — Simon 
Wewcomb  and  Alexander  Agassiz. 

The  National  Eesearch  Council,  upon  the  presentation  and  accept- 
ance of  Dr.  Hale's  resignation  as  its  Chairman,  and  the  election  of 
James  R.  Angell  as  his  successor,  created  and  bestowed  in  perpetuity 
upon  Dr.  Hale  the  title  of  Honorary  Chairman,  in  recognition  of  his 
services  to  the  National  Research  Council  and  to  Science  and  Research 
by  indefatigable  efforts  that  have  contributed  so  largely  to  the  organ- 
ization of  science  for  the  assistance  of  the  Government  during  the 
war,  and  the  augmentation  of  the  resources  of  the  United  States 
through  the  newly  intensive  cultivation  of  research  in  the  reconstruc- 
tion and  peace  periods  that  follow. 
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Col.  Parsons'  Farewell  Address  to  the  Eleventh  Engineers 

At  the  regimental  dinner  of  the  Eleventh  Engineers,  A.  E.  F.,  at 
the  Hotel  Pennsylvania,  New  York  City,  on  April  30th,  1919,  Col. 
"William  Barclay  Parsons,  Engrs.,  U.  S.  A.,  M.  Am.  Soc.  C.  E.,  said 
farewell  to  the  regiment  he  had  commanded  in  France  in  the  follow- 
ing words: 

"My  men.  I  do  not  say  officers  and  men,  but,  simply,  my  men. 
This  is  probably  the  only  opportunity  that  I  shall  have  to  say  a  word 
to  you  all  collectively. 

"In  a  few  hours  the  process  of  disintegration  will  begin,  and  in 
a  few  days  this  regiment  vs^ill  exist  in  history  only  and  the  close  com- 
radeship that  has  held  us  for  nearly  two  years  will  be  at  an  end. 

"You  and  I  have  been  together  during  that  time.  We  have  marched 
together  by  day  and  by  night,  we  have  worked  and  fought  together  in 
sunshine  and  in  storm,  in  heat  and  in  cold.  We  have  been  together  and 
have  seen  our  comrades  fall,  not  to  rise  again,  and  we  have  stood  side 
by  side,  with  heads  uncovered,  as  we  laid  them  to  rest  in  the  far-away 
soil  of  France.  Such  a  comradeship  cannot  be  broken  without  a  pulling 
of  the  heartstrings.  As  you  go  on  your  several  ways  you  will  take 
with  you  my  ever-abiding  affection,  and  I  hope  that  you  are  leaving  me 
yours. 

"There  are  a  few  things  that  I  ask  you  never  to  forget:  First  and 
above  all,  the  record  of  our  regiment.  That  record,  without  a  stain, 
without  a  spot,  is  yours.  You  made  it,  it  is  now  yours  to  keep.  In  life 
let  it  be  an  inspiration  to  you,  and  when  moments  of  temptation  come, 
as  they  will  come  to  all  of  us,  let  us  remember  that  we  belonged  to 
the  Eleventh,  with  its  record  second  to  none,  and  that  it  is  the  part  of 
each  one  of  us  to  live  up  to  that  record.  You  were  willing  to  die  for 
it;  are  you  now  willing  to  live  for  it? 

"It  is  right  that  men  should  make  every  effort,  as  men  in  Paris  are 
now  doing,  to  prevent  war,  but  don't  fool  yourselves  that  there  will  be 
no  more  wars.  Just  so  long  as  men  are  men,  there  will  be  wars  and 
you  will  be  called  upon  again.  Unless  the  next  war  comes  very  soon, 
I  fear  that  the  operation  of  time  will  cut  me  out  and  it  will  be 
a  younger  and  better  man  who  will  lead  you  on.  For  him,  the  best  that 
I  can  ask  is  that  you  will  give  him  the  same  loyal  faithful  support 
that  you  have  given  me. 

"But  while  waiting  for  the  next  war  of  arms,  remember  there  is 
always  going  on  the  war  of  good  citizenship.  In  the  war  just  ending 
you  have  done  your  duty;  in  the  days  to  follow  there  is  still  a  duty 
to  perform.  In  your  hands  you  have  held  the  rifle  and  the  pick,  the 
weapons  of  the  engineer;  now  you  hold  in  your  hands  the  ballot,  the 
weapon  of  a  good  citizen.  Use  the  latter  as  you  have  used  the  former, 
in  the  service  of  your  country ;  and  insist,  as  members  of  the  Eleventh 
Engineers,  on  the  highest  ideals  of  law,  order,  decency,  liberty  and  fair 
dealings  to  all  men. 

"I  cannot  at  this  moment  shake  the  hand  of  each  of  you,  but,  before 
we  separate  in  the  next  few  days,  I  hope  that  every  one  of  you  will 
come  to  me  and  let  me  give  you  a  parting  clasp.     May  God  bless  you. 
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men,  and  keep  you  and  give  you,  each  and  every  one,  all  health, 
strength,  happiness,  and  success.  May  you  triumph  in  the  battles  of 
life,  and  having  gained  that  victory  enjoy  'the  peace  that  passeth  all 
understanding'." 

Benjamin  Q.  Lamme  Awarded  the  Edison  Medal 

Benjamin  Gr.  Lamme,  Chief  Engineer  of  the  Westinghouse  Electric 
and  Manufacturing  Company,  on  May  16th,  1919,  was  awarded  the 
Edison  Medal  by  the  American  Institute  of  Electrical  Engineers  for 
"invention  and  development  of  electrical  machinery."  The  Edison 
Medal  was  founded  by  friends  and  associates  of  Thomas  A.  Edison,  and 
is  awarded  annually  for  achievement  in  electrical  science,  electrical 
engineering,  or  the  electric  arts.  Elihu  Thomson,  George  Westing- 
house,  Alexander  Graham  Bell,  Frank  J.  Sprague,  and  Nikola  Tesla 
are  among  those  who  have  received  the  medal. 

Westinghouse   Company  Establishes   Memorial   Scholarships 

The  Westinghouse  Electric  and  Manufacturing  Company  has  de- 
cided to  establish  a  number  of  technical  scholarships  as  an  appropriate 
war  memorial  to  its  8  000  employees  who  entered  the  service  of  the 
United  States  in  the  Great  War.  Under  certain  conditions  a  scholar- 
ship will  entitle  the  successful  candidate  to  pursue  a  four  years'  course 
in  any  technical  school  or  college  he  may  select.  He  may  also  choose 
the  branch  of  engineering  he  wishes  to  follow.  Scholarships,  carrying 
an  annual  payment  of  $500,  will  be  granted  for  one  year  only,  but  will 
be  continued  for  the  full  four  years.  The  candidates  for  scholarships 
must  be  sons  of  employees  of  the  company  or  its  subsidiaries,  who  have 
been  in  good  standing  for  a  period  of  five  years. 

Proposed  Legislation  to  Strengthen  the  Patent  Office 

The  Patents  Committee  of  Engineering  Council  has  conferred  with 
a  similar  conuuittee  from  National  Research  Council  and  with  the 
staff  of  the  Patent  Office  on  developing  improvements  in  the  method  of 
dealing  with  patents  in  the  United  States.  As  a  result  of  the  report, 
approved  by  National  Research  Council  and  also  by  Engineering  Coun- 
cil as  the  report  of  its  Patent  Committee,  remedial  legislation  has 
taken  form. 

Three  bills  have  been  introduced,  known  as  H.  R.  5011,  a  bill  to 
make  the  Patent  Office  independent  of  the  Department  of  the  Interior, 
or  any  other  Department,  and  to  simplify  the  recovery  of  damages  or 
profits  for  infringements  of  patents;  H.  R.  5012,  a  bill  to  establish 
a  single  Court  of  Patent  Appeals ;  and  H.  R.  7010,  a  bill  to  increase  the 
force  and  salaries  in  the  Patent  Office. 

Chairman  Charles  A.  Terry  of  the  Patents  Committee  has  requested 
that  representatives  of  Engineering  Council  write  to  their  Congress- 
men urging  the  passage  of  these  bills,  and  so  far  as  convenient,  request 
their  friends  to  do  likewise. 
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American   Firm   to   Rebuild   Nancy,   France 

A  contract,  which  at  tentative  figures  involves  $250  000  000,  and 
which  may  exceed  $500  000  000,  has  been  signed  by  the  Vulcan  Steel 
Products  Company,  of  New  York  City,  for  rebuilding  the  war-destroyed 
area  in  the  Nancy  district  of  France.  The  contract  calls  for  replacing 
public  buildings,  factories,  dwellings,  roads,  bridges,  churches,  in  fact, 
practically  everything  that  was  razed  by  the  Huns. 

This  is  the  first  contract  of  which  there  is  authoritative  information 
for  war  reconstruction  work.  There  have  been  reports  that  the  rebuild- 
ing of  parts  of  France  and  Belgium  would  be  undertaken  by  American 
companies,  and  predictions'  that  much  American  steel  and  building- 
material  would  go  to  France,  but  the  disposition  in  industrial  circles 
has  been  to  believe  that  the  reconstruction  would  be  done  by  the  afflicted 
countries. 

Associated  with  the  Vulcan  Company  in  the  Nancy  enterprise  are 
two  large  contracting  concerns,  the  McClintic-Marshall  Construction 
Company  and  MacArthur  Brothers  Company.  Negotiations  have  been 
in  progress  ever  since  the  signing  of  the  armistice  between  Rodney  D. 
Chipp,  Secretary  of  the  Vulcan  Company,  and  the  Committee  of  Nancy. 
The  $250  000  000  figure  appears  in  the  contract,  but  it  is  not  a  definite 
amount,  and  it  is  estimated  that  before  the  work  is  completed  half  a 
billion  dollars  will  have  been  spent. 

The  contract  was  signed  some  time  ago,  but  actual  work  has  awaited 
the  Peace  Treaty.  Now  it  is  hoped  to  begin  within  a  short  time. 
The  question  of  exchange  and  the  French  indemnity  from  Germany 
enter  into  the  case.  At  present,  exchange  is  heavily  against  France, 
but  it  is  expected  by  the  contractors  that  before  any  large  purchase 
of  material  is  made  here  the  premium  on  the  dollar  will  be  much  lower. 
The  indemnity  is  to  be  used  in  part  for  the  reconstruction  of  devastated 
areas,  but  the  work  will  not  await  full  payment.  According  to  an 
officer  of  one  of  the  contracting  companies,  the  French  Government 
will  issue  securities  against  the  indemnity. 

In  many  respects  the  plans  are  still  incomplete  because  of  the  vast- 
ness  of  the  undertaking.  No  estimates  are  available  as  to  the  quantity 
of  particular  materials  that  will  be  needed,  but  there  will  be  much  steel 
and  concrete  construction,  that  being  the  type  of  factory  discussed  with 
the  Committee  of  Nancy.  The  new  buildings  will  probably  conform  to 
the  French  idea  of  stone  buildings. 

Whether  the  material  to  be  used  shall  come  from  this  country  or 
not  will  depend  entirely  on  prices,  as  the  contractors  will  buy  where 
they  can  get  material  the  cheapest.  Many  building  materials  are  lower 
here  than  abroad,  especially  structural  steel. 

The  McClintic-Marshall  Company  and  MacArthur  Brothers  Com- 
pany are  among  the  largest  contracting  concerns  in  the  country.     The 


693  ITEMS  OF  INTEREST  [Society  Affairs. 

first  named  concern  has  placed  many  of  its  former  contracts  for  struc- 
tural material  with  the  American  Bridge  Company,  which  is  a  sub- 
sidiary of  the  United  States  Steel  Corporation. 

One  of  the  largest  stockholders,  who  is  also  a  Director,  in  the  Vulcan 
Steel  Products  Company  is  T.  Coleman  du  Pont.  The  company,  it  is 
reported,  is  bidding  for  contracts  for  rebuilding  other  devastated  areas. 

Finding  Concealed  Water   Pipes 

An  electrical  method  of  determining  the  location  of  pipes  concealed 
within  walls,  has,  according  to.  the  South  African  Journal  of  Industries, 
recently  been  patented.  The  apparatus  is  made  up  of  two  sets  of  coils 
placed  on  the  ends  of  a  magnet  bar.  One  set  of  coils  receives  alter- 
nating or  vibratory  current,  and  the  other  is  connected  to  a  telephone. 
The  balance  is  first  established  so  that  no  sound  is  heard  in  the  tele- 
phone. When  the  device  comes  near  the  metal  piping  this  disturbs  the 
balance,  and  a  sound  is  heard,  thus  indicating  the  locality  of  the  pipes. 
The  value  of  this  invention  exists  in  the  saving  effected  in  disturbing 
as  little  of  the  wall  as  possible  when  repairs  to  pipes  are  necessary. 

Federal   Electric  Railways  Commission 

Appointment  by  President  Wilson  of  the  Federal  Electric  Rail- 
ways Commission  to  find  a  solution  of  the  street  railway  problem 
throughout  the  country,  was  announced  on  June  5th,  1919,  by  Secretary 
Eedfield.  Composing  the  commission  are  Edwin  F.  Sweet,  Assistant 
Secretary  of  Commerce;  Royal  Meeker,  Commissioner  of  Labor  Statis- 
tics, Department  of  Labor;  Louis  B.  Wehle,  General  Counsel,  Finance 
Corporation;  Charles  E.  Elmquist,  President,  ISTational  Association  of 
Street  Railway  and  Utilities  Commissioners;  Charles  W.  Beall,  of  the 
Investment  Bankers'  Association;  Philip  H.  Gadsden,  American  Elec- 
tric Railway  Association,  and  William  D.  Mahon,  Amalgamated  Asso- 
ciation of  Street  and  Electric  Railway  Employes.  The  members  of  the 
Commission  serve  without  pay. 

Engineering    Societies    Employment    Bureau 

The  service  performed  by  the  Engineering  Societies  Employment 
Bureau,  33  West  39th  Street,  New  York  City,  which  is  operated  under 
the  direction  of  the  Secretaries  of  the  four  Founder  Societies,  is  shown 
by  these  figures :  From  December  1st,  1918,  to  June  30th,  1919,  3  280 
applicants  registered  their  names  and  qualifications  for  positions.  Of 
these  the  records  show  that  629  were  placed.  It  is  probable  that  more 
than  this  number  secured  positions  through  the  Bureau,  but  have  failed 
to  notify  it.  The  number  of  positions  listed  during  the  above  period 
was  1  042. 
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Roads  and  Fruit  Trees 

Comforting  our  fear  that  "the  example  of  Europe"  with  regard  to 
the  shaded  road  may  be  "too  remote  for  emulation"  by  American  com- 
munities, the  Countess  von  Krackow  urges  the  use  of  fruit  trees  in  the 
Continental  manner.  The  picture  she  paints  is  persuasive  as  it  is 
beautiful,  observes  an  editorial  writer  in  the  New  York  Times. 

The  wayside  soil,  instead  of  growing  a  tangle  of  brush  and  weeds, 
is  examined  by  experts  and  set  out  with  trees  bearing  pears  and  apples, 
cherries  and  plums.  In  the  Spring  there  are  bowers  of  blossoms,  white 
and  pink;  in  Autumn  the  ripening  fruit  dapples  the  landscape  with 
color.  And  all  Summer  long'  there  is  the  comfort  and  the  loveliness  of 
leafy  verdure.  If  any  wayfarer  is  tempted  to  pluck  a  spray  of  vernal 
bloom,  the  guardian  of  law  is  there.  When  the  first  fruit  ripens,  chil- 
dren gather  and  sell  it  to  the  passing  motorist.  As  the  crops  mature, 
the  countryside  turns  out,  including  the  poorhouse,  and  gathers  it  for 
the  market.  Sometimes  the  yield  is  sold  to  jobbers,  and  these  send 
out  agents  to  guard  it  and  crews  to  gather  it,  who  all  live  in  rustic 
shelters  among  the  trees.  In  addition  to  paying  largely  for  the  upkeep 
of  the  road,  the  arrangement  provides  labor  and  considerable  chance 
earnings  for  the  people  of  the  countryside.  It  is  a  truly  Arcadian  poem 
of  rustic  happiness,  a  more  than  Arcadian  picture  of  thrift. 

Deeply  as  we  are  persuaded,  however,  a  doubt  persists  as  to  the 
possibilities  of  local  emulation.  On  the  densely  populated  Continent, 
land  has  a  value  which  it  does  not  possess  with  us,  who  see  limitless 
tracts  still  waiting  to  be  claimed  for  agriculture.  When  our  wayside 
trees  flower  and  bear  fruit  they  present  a  graphic  measure  of  the 
honesty  of  the  traveling  public,  for  perhaps  it  is  only  a  measure  of  our 
National  respect  for  law — it  is  the  reach  of  the  arm  to  pluck  flowers, 
or  of  the  club  to  bring  down  fruit.  The  picture  of  wayside  harvesters 
may  bring  tears  to  eyes  long  dry;  but  they  would  be  idle  tears,  the  tears 
of  a  longing  that  seems  hopeless.  Three  dollars  a  day  is  the  current 
price  of  our  own  thrice  happy  villagers,  and  at  that  the  employer  has 
to  entreat  them,  as  if  on  bended  knee,  in  the  name  of  his  common 
humanity.  All  about  there  are  wonderful  old  orchards,  falling  a  prey 
to  codling  moth  and  cedar  rust,  to  fire-blight  and  San  Jose  scale;  and 
few  but  the  farmers  who  plant  and  reap  in  Wall  Street  can  aflford  the 
labor  to  reclaim  them.  If  the  cause  of  the  shaded  road  depends  upon 
the  wayside  orchard,  its  future  seems  dubious  indeed. 

National  Research  Fellowships 

The  National  Eeseareh  Council  announces  further  appointments 
to  National  Research  Fellowships  in  Physics  and  Chemistry.  Previ- 
ously six  appointments  were  announced,  three  in  Chemistry  and  three 
in  Physics.     The  object  of  the  National  Research  Council  in  maintain- 
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ing  a  system  of  research  fellowships  is  to  promote  fundamental  research 
in  Physics  and  Chemistry  primarily  in  educational  institutions  in  the 
United  States.  Fellowships  are  awarded  to  persons  who  have  demon- 
strated a  high  order  of  ability  in  research,  for  the  purpose  of  enabling 
them  to  conduct  investigations  at  educational  institutions  which  make 
adequate  provisions  for  research  in  physics  and  chemistry.  The  new 
appointments  are  as  follows : 

In  Chemistry. — "Warren  C.  Yosburgh,  of  New  York  City,  B.  S., 
Union  College,  1914;  A.  M.,  Union  College,  1916;  Ph.  D.,  Columbia 
University,  1919;  Research  Assistant  to  the  Professor  of  Chemistry  at 
Columbia  University  for  the  past  six  months. 

George  Scatchard,  of  New  York  City,  A.  B.,  Amlierst  College,  1913 ; 
Ph.  D.,  Columbia  University,  1917;  Formerly  Research  Assistant  to 
the  Professor  of  Chemistry  at  Columbia  University  and  Instructor  in 
Organic  Chemistry;  First  Lieutenant,  Sanitary  Corps,  U.  S.  A. 

In  Physics. — Ernest  F.  Barker,  of  London,  Ont.,  Canada,  B.  S., 
University  of  Rochester,  1908;  M.  A.,  University  of  Michigan,  1913; 
Ph.  D.,  University  of  Michigan,  1915;  Professor  of  Physics,  Western 
University,  London,  Ont.,  Canada,  since  1915. 

Albert  Edward  Caswell,  of  Eugene,  Ore.;  A.  B.,  Leland  Stan- 
ford University,  1908 ;  Ph.  D.,  Leland  Stanford  University,  1911 ;  Pro- 
fessor of  Physics,  University  of  Oregon,  since  1917. 

The  members  and  acting  members  of  the  Research  Fellowship 
Board  are  as  follows :  Wilder  D.  Bancroft,  Henry  A.  Bumstead,  Simon 
Flexner,  George  E.  Hale,  Elmer  P.  Kohler,  A.  O.  Leuschner,  Robert  A. 
Millikan,  Arthur  A.  Noyes,  and  E.  W.  Washburn. 

Edison  Advocates  "The  Square  Deal" 

Thomas  A.  Edison,  in  a  message  to  the  Annual  Convention  of 
Edison  Dealers,  held  in  New  York  City,  in  June,  1919,  said : 

"A  new  order  of  things  is  emerging  from  the  events  of  the  last  five 
years.  Whatever  may  intervene,  the  ultimate  result  is  going  to  ap- 
proach more  closely  a  square  deal — for  labor,  for  capital,  for  the  mer- 
chant, for  the  farmer,  for  every  one.  The  employer  who  is  not  square 
with  his  employees,  or  the  employee  who  is  not  square  with  his  employer, 
is  going  to  be  out  of  step  with  the  times. 

"Demagogues  may  muster  a  following  of  illogical  radicals  who  advo- 
cate injustice  as  a  means  of  gaining  justice,  and  stiff-necked  reaction- 
aries may  selfishly  oppose  the  progress  which  destiny  has  decreed  as 
humanity's  reward  for  the  saci'ifices  that  have  beeen  made,  but  in  the 
end  there  will  prevail  a  just  and  honest  basis  for  the  relations  between 
capital  and  labor. 

"This  new  relationship  cannot  be  legislated  into  existence.  It  will 
spring  from  the  conscience  and  patriotism  o-f  the  people.  The  time  is 
coming  when  the  unjust  employer  and  the  disloyal  employee  will  share 
equal  odium  in  the  esteem  of  society  at  large. 
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"The  square  deal  is  fatal  to  radicalism.  There  can  be  no  social 
revolution  in  the  United  States  or  Canada  for  the  very  simple  reason 
that  our  Government  and  the  Canadian  Government  are  founded  on  the 
idea  of  giving  everybody  a  fair  show.  There  will  be  few  disturbances 
of  consequence  if  a  majority  of  us  adopt  the  square  deal  as  our  business 
creed  and  our  social  creed.  One  lone  man  who  believes  in  the  square 
deal  and  has  the  courage  of  his  convictions  might  very  possibly  convert 
a  whole  community.  Accordingly,  the  good  citizen  to-day,  in  addition 
to  conducting  his  individual  business  in  harmony  with  the  Golden 
Rule,  has  the  duty  of  raising  his  voice  and  using  his  influence  in  behalf 
of  justice  for  all — justice  as  much  for  the  railroad  coriDoration  as  for 
its  employees,  and  for  the  common  laborer  as  well  as  for  the  highly 
skilled  artisan." 

The  Hudson  Tunnel 

President  Wilson  signed  a  bill  on  July  12th,  1919,  which  gives  the 
assent  of  the  Government  to  a  compact  between  the  States  of  New  York 
and  New  Jersey  for  building  a  tunnel  under  the  Hudson  River  between 
New  Jersey  and  New  York. 

The  organization  of  the  New  York  State  Bridge  and  Tunnel  Com- 
mission and  the  New  Jersey  Interstate  Bridge  and  Tunnel  Commission 
was  completed  on  July  1st,  at  a  meeting  in  the  office  of  the  Joint  Com- 
mission at  115  Broadway,  New  York  City.  The  previous  appointment 
of  the  following  was  made  effective : 

Clifford  M.  Holland,  chief  engineer,  at  a  salary  of  $10  000  a  year ; 
Jesse  B.  Snow,  principal  assistant  engineer,  $5  400 ;  Milton  H.  Free- 
man, resident  engineer,  $4  200 ;  Ole  Singstad,  designing  engineer, 
$4  200;  Ronald  M.  Beck,  assistant  engineer,  $3  000;  Miss  Rheata  M. 
Latti,  stenographer,  $1  200,  and  Howard  H.  Stiegerwald,  clerk,  $1  200. 
Messrs.  Holland,  Snow,  Freeman,  and  Singstad  are  members  of  the 
Society. 

A  board  of  consulting  engineers  has  been  appointed,  consisting  of 
J.  Vipond  Davies,  Col.  Henry  W.  Hodge,  Col.  William  J.  Wilgus, 
Maj.  John  A.  Bensel,  and  Professor  William  H.  Burr,  all  of  whom 
are  members  of  the  Society.  Each  is  to  receive  a  salary  of  $10  000  a 
year.  Edward  A.  Byrne,  M.  Am.  Soc.  C.  E.,  Chief  Engineer 
of  the  Department  of  Plant  and  Structures,  also  named  as  a  consult- 
ing engineer,  will  receive  no  compensation,  because  of  his  connection 
with  the  City  Government. 

The  duties  of  the  consulting  engineers  will  consist  of  advising  the 
chief  engineer  of  the  Commission,  to  follow  the  progress  of  the  work, 
and  to  report  formally  to  the  Commission  every  quarter.  Regular  meet- 
ings are  to  be  held  by  the  board  every  fortnight  until  the  type  of  tun- 
nel is  decided  upon,  and  thereafter  at  stated  intervals.  The  City  of 
New  York  has  provided  office  room  for  the  engineers  in  the  Hall  of 
Records. 
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Labor  and  Scientific  Research 

The  American  Federation  of  Labor  adopted  the  following  resolu- 
tion at  its  Atlantic  City  convention: 

"Whereas,  scientific  research  and  the  technical  application  of  results 
of  research  form  a  fundamental  basis  upon  which  the  development  of 
our  industries,  manufacturing,  agriculture,  mining,  and  others  must 
rest;  and 

"Whereas,  the  productivity  of  industry  is  greatly  increased  by  the 
technical  application  of  the  results  of  scientific  research  in  physics, 
chemistry,  biology,  and  geology,  in  engineering  and  agriculture,  and  in 
the  related  sciences;  and  the  health  and  well-being  not  only  of  the 
workers,  but  of  the  whole  population  as  well,  are  dependent  upon  ad- 
vances in  medicine  and  sanitation;  so  that  the  value  of  scientific 
advancement  to  the  welfare  of  the  nation  is  many  times  greater  than 
the  cost  of  the  necessary  research ;  and 

"Whereas,  the  increased  productivity  of  industry  resulting  from 
scientific  research  is  a  most  potent  factor  in  the  ever-increasing 
struggle  of  the  workers  to  raise  their  standards  of  living,  and  the  im- 
portance of  this  factor  must  steadily  increase  since  there  is  a  limit 
beyond  which  the  average  standard  of  living  of  the  whole  population 
cannot  progress  by  the  usual  methods  of  re-adjustment,  which  limit 
can  only  be  raised  by  research  and  the  utilization  of  the  results  of 
research  in  industry;  and 

"Whereas,  there  are  numerous  important  and  pressing  problems  of 
administration  and  regulation  now  faced  by  Federal,  State,  and  local 
governments,  the  wise  solution  of  which  depends  upon  scientific  and 
technical  research;  and 

"Whereas,  the  war  has  brought  home  to  all  the  nations  engaged  in 
it  the  overwhelming  importance  of  science  and  technology  to  national 
welfare,  whether  in  war  or  in  peace,  and  not  only  is  private  initiative 
attempting  to  organize  far-reaching  research  in  these  fields  on  a  na- 
tional scale,  but  in  several  countries  governmental  participation  and 
support  of  such  undertakings  are  already  active;  therefore  be  it 

"Resolved,  by  the  American  Federation  of  Labor  in  convention 
assembled,  that  a  broad  programme  of  scientific  and  technical  research 
is  of  major  importance  to  the  national  welfare  and  should  be  fostered 
in  every  way  by  the  Federal  Government,  and  that  the  activities  of 
the  Government  itself  in  such  research  should  be  adequately  and  gen- 
erously supported,  in  order  that  the  work  may  be  greatly  strengthened 
and  extended;  and  the  Secretary  of  the  Federation  is  instructed  to 
transmit  copies  of  this  resolution  to  the  President  of  the  United  States, 
to  the  President  pro  tempore  of  the  Senate,  and  to  the  Speaker  of  the 
House  of  Representatives." 

Army  Equipment  for  Highway  Work 

In  addition  to  the  20  000  army  motor  trucks  that  were  recently 
turned  over  to  the  Bureau  of  Public  Roads  by  the  War  Department, 
arrangements  are  now  being  completed  for  a  large  quantity  of  addi- 
tional   engineering   equipment   to   be    distributed    by    the    Bureau    of 
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Public  Roads.  This  equipment  is  to  be  furnished  to  the  States  with- 
out charge,  in  accordance  with  recent  legislation  empowering  the 
Secretary  of  War  to  provide  military  equipment  not  needed  for  mili- 
tary purposes  but  valuable  in  highway  construction  work. 

The  additional  equipment  will  be  returned  from  France  as  soon 
as  possible.  It  includes  about  ■  1  500  caterpillar  tractors ;  about  400 
road  rollers,  steam  and  gas  driven;  and  a  large  number  of  concrete 
mixers,  road  graders,  elevating  graders,  rock  crushers,  industrial  loco- 
motives, industrial  railway  track,  dump  cars,  steam  shovels,  hoisting 
engines,  electric  motors,  and  quantities  of  smaller  equipment.  In 
urging  the  immediate  returji  of  this  equipment,  the  Secretary  of 
Agriculture  pointed  out  the  fact  that  the  road  programme  was  the 
biggest  scheme  in  the  stage  of  development  for  the  improvement  of  the 
country,  for  the  use  of  materials  that  will  help  to  stabilize  business 
along  a  number  of  lines,  and  for  the  employment  of  labor,  and  that 
because  of  the  rapid  expansion  of  this  work,  necessary  equipment  was 
not  otherwise  obtainable. 

Resolutions  on  the  Death  of  Homer  P.  Ritter,  M.  Am.  Soc,  C.  E. 

At  a  meeting  of  the  Mississippi  River  Commission  on  April  23d, 
1919,  the  following  resolution  on  the  death  of  Homer  Peter  Ritter,* 
M.  Am.  Soc.  C,  E.,  was  presented  by  J.  A.  Ockerson,  Past-President, 
Am.  Soc.  C.  E.,  and  carried: 

"An  All  Wise  Providence  has  suddenly  called  from  our  midst  our 
friend  and  associate  Homer  P.  Ritter,  and  we  desire  to  spread  upon 
the  records  of  the  Mississippi  River  Commission  this  statement  of  the 
deep  sorrow  which  has  fallen  upon  us  without  warning  and  expressions 
of  our  sympathy  for  his  family  with  whom  we  mourn  his  loss. 

''He  entered  the  work  of  the  Commission  in  1879  and  rendered 
valuable  aid  in  the  physical  investigations  of  the  Mississippi  River. 
After  serving  six  years  in  that  capacity  he  was  called  to  the  service 
of  the  Coast  and  Geodetic  Survey,  where  he  was  still  a  prominent  mem- 
ber of  its  corps  of  experts  when  he  came  to  his  untimely  end. 

"He  was  appointed  a  member  of  the  Mississippi  River  Commission 
in  1904,  and  his  conscientious  devotion  to  duty  was  such  that  although 
ill  he  insisted  on  accompanying  the  Commission  on  its  inspection  trip 
leaving  St.  Louis  on  April  15th,  1919,  but  on  reaching  Memphis,  April 
17th,  illness  compelled  his  return  to  his  home  in  Washington,  and  he 
bade  us  a  sad  farewell. 

"He  will  linger  with  us  in  fond  remembrance  for  his  kindly,  genial 
friendship  and  his  good  qualities  as  a  valuable  Member  of  the  Com- 
mission. 

"As  a  matter  of  respect  to  his  memory,  be  it  resolved  that  the  flag 
on  the  steamer  Mississippi  be  carried  at  half  mast  during  the  present 
session  of  the  Commission." 

*  A  memoir  of  Mr.  Ritter  was  published  in  May,  1919,  Proceedings,  p.  387. 
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Business    Training    for    Engineers 

A  conference,  under  the  auspices  of  the  Bureau  of  Education,  to 
discuss  business  training  for  engineers,  was  held  at  Washington,  D.  C, 
on  June  23d  and  24th,  1919.  A  large  number  of  educational  institu- 
tions and  technical  societies  were  represented  by  delegates.  Francis  R. 
Weller,  M.  -Am.  Soc.  C.  E.,  represented  the  American  Society  of  Civil 
Engineers. 

The  discussions  were  participated  in  by  a  large  number  of  the  dele- 
gates and  indicated  that  many  colleges  are  alive  to  the  necessity  for 
revising  their  engineering  courses  by  the  introduction  of  more  business 
and  economic  topics  in  such  courses. 

The  following  was  adopted  unanimously: 

"Besolved,  that  it  is  the  sense  of  the  meeting  that: 

"1.  Industrial  and  commercial  development  has  created  a  demand 
for  men  with  technical  engineering  training  and  business  ability. 
Manufacturing  industries  are  seeking  engineers  to  qualify  to  serve  in 
capacities  requiring  sound  business  training.  Banks  and  brokers  also 
need  men  with  business  training  and  the  engineering  point  of  view. 
This  need  is  rapidly  increasing  and  bids  fair  to  demand  a  large  number 
of  technically  trained  men  for  both  domestic  and  foreign  commerce. 

"2.  In  order  to  meet  this  demand  the  economic  phases  of  engineering 
subjects  should  be  emphasized  wherever  possible  in  engineering  instruc- 
tion. This  may  be  done  by  emphasizing  the  problems  of  values  and 
costs  in  the  regular  technical  work  and  by  introducing  or  extending 
courses  in  general  economics,  cost  accounting,  business  organization, 
and  business  law  into  the  engineering  curricula.  These  courses  should 
be  designed  particularly  to  meet  the  needs  of  the  engineering  student. 

"3.  The  engineering  phases  of  economic  subjects  should  be  empha- 
sized wherever  possible  in  commercial  instruction.  Students  in  com- 
mercial courses  should  also  be  given  opportunity  to  take  special  courses 
in  the  basic  principles  and  practices  of  engineering  so  that  they  may 
understand  in  general  terms  the  operation  of  power  plants  and  trans- 
portation systems  from  the  engineering  point  of  view. 

"4.  It  is  also  urged  upon  all  institutions  with  departments  in  engi- 
neering and  economics  or  commerce  that  they  consider  some  plan  of 
co-ordination  to  develop  a  coiirse  in  preparation  for  those  careers 
wherein  practical  training  in  modern  languages,  in  the  essentials  of 
engineering  and  business  theory  and  practice  have  been  found  to  be 
both  helpful  and  necessary." 

Recent   Activities   of    Engineering   Council 

Engineering  Council  has  recommended  to  President  Wilson  the 
appointment  of  an  Engineer  as  a  Member  of  the  International  Joint 
Commission  which  has  authority  over  the  boundary  line  between  the 
United  States  and  Canada. 

In  view  of  the  fact  that  there  soon  may  be  a  vacancy  in  the  United 
States   Interstate    Commerce    Commission,    Engineering    Council    has 
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under  consideration  a  letter  to   President  Wilson  recommending-   the 
appointment  of  an  Engineer  to  fill  this  vacancy  when  it  occurs. 

Last  Spring,  Engineering  Council  took  part  in  the  organization  of 
a  National  Board  for  Jurisdictional  Awards  in  the  Building  Industry, 
liudolph  P.  Miller,  M.  Am.  Soc.  C.  E.,  has  accepted  an  appointment 
as  Engineering  Council's  representative  on  this  Board  which  will  pass 
upon  labor  and  other  questions  of  vital  importance  to  the  building 
industry. 

The  Committee  on  Classification  and  Compensation  of  Engineers 
appointed  by  Engineering  Council  is  continuing  its  activities  in  three 
important  directions — Railways,  the  National  Government,  and  State 
and  Municipal  Governments.  Hearings  recently  have  been  held  before 
the  Director  General  of  Railroads. 

Engineering  Foundation  and  the  Division  of  Engineering  of 
National  Research  Council  are  co-operating  with  the  University  of 
Illinois  on  research  concerning  the  phenomena  of  the  fatigue  of  metals. 
This  work  will  probably  extend  over  two  or  three  years.  Engineering 
Foundation  has  offered  to  contribute  $15  000  per  year  for  two  years ;  the 
University  of  Illinois  will  contribute  the  services  of  Prof.  H.  F.  Moore, 
and  the  use  of  space,  laboratories,  etc.;  manufacturers  have  agreed  to 
furnish  materials  for  tests;  the  Division  of  Engineering  of  National 
Research  Council  will  supply  the  organization  plans  and  advice  as  to 
the  lines  to  be  followed  in  this  important  research  work. 

Brief  Notes 

Worcester  R.  Warner,  President  of  the  Warner  and  Swasey  Com- 
pany, Cleveland,  Ohio,  and  Charles  F.  Brush,  Electrical  Engineer  and 
Inventor,  of  Cleveland,  were  elected  Honorary  Members  of  the  Cleve- 
land Engineering  Society  on  June  10th,  1919. 

Carleton  E.  Davis,  M.  Am.  Soc.  C.  E.,  Chief  of  the  Bureau  of 
Water,  Philadelphia,  Pa.,  is  the  new  President  of  the  American  Water 
Works  Association. 

W.  J.  Powell,  M.  Am.  Soc.  C.  E.,  has  been  honorably  discharged  as 
Major,  Transportation  Corps,  A.  E.  F.,  and  has  been  appointed  County 
Engineer  of  Dallas  County,  Texas,  which  is  just  starting  a  $6  500  000 
road  project. 

According  to  "Statistical  Summary  of  the  War  with  Germany",  a 
publication  prepared  by  Col.  Leonard  P.  Ayres,  U.  S.  A.,  of  the  General 
Staff,  and  authorized  by  the  War  Department,  the  war  cost  the  United 
States  $21850  000  000,  or  approximately  $1000  000  i^er  hour.  The 
number  of  men  sent  overseas  was  2  086  000  and  of  these  1  390  000  saw 
battle  service.     The  United   States  armies  participated   in   13   major 
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operations.    In  the  Meuse-Argonne  Battle,  1  200  000  American  soldiers 
were  engaged. 

Secretary  Glass,  of  the  Treasury  Department,  has  made  an  estimate 
that  the  war  cost  the  United  States  $30  17Y  000  000  up  to  June  30th, 
1919,  in  submitting  to  the  Congressional  Appropriation  Committees  the 
preliminary  statements  of  the  Treasury  on  the  condition  of  the  nation's 
finances. 

In  an  address  before  the  Union  League  Club  of  Philadelphia,  Pa., 
on  June  25th,  1919,  W.  W.  Atterbury,  M.  Am.  Soc.  C.  E.,  late  Briga- 
dier General,  U.  S.  A.,  and  former  Director  General  of  Transportation 
with  the  American  Expeditionary  Forces,  made  a  stirring  appeal  for 
the  immediate  establishment  of  a  strong  army.  In  the  course  of  his 
address.  Gen.  Atterbury  criticized  America's  lack  of  preparedness  at 
the  time  of  its  entry  into  the  War  and,  in  order  to  protect  the  future 
interests  of  the  United  States,  suggested  the  establishment  of  a  Na- 
tional Defense  Board. 

The  resignation  of  Col.  Samuel  T.  Ansell,  former  Acting  Judge 
Advocate  General,  U.  S.  A.,  was  accepted  on  July  21st,  1919,  -  by 
Secretary  Baker.  Col.  Ansell  has  announced  that  he  will  continue  his 
fight  for  a  radical  revision  of  the  Army  court-martial  system. 

O.  Praeger,  Second  Assistant  Postmaster  General,  announces  that 
the  air  mail  service  will  be  extended  from  Chicago  to  Omaha  and  St. 
Louis,  next  fall,  and  that  experiments  are  being  conducted  with  a 
view  to  making  it  possible  for  the  mail  planes  to  deliver  and  receive 
small  bags  while  in  flight. 

At  the  closing  session  of  its  Annual  Convention,  on  June  23d,  1919, 
the  American  Federation  of  Labor  pledged  itself  to  obtain  a  general 
44-hour  week  for  workers  of  all  crafts  throughout  the  United  States, 
and  for  employees  in  Government  service. 

From  the  records  of  the  Alcock-Brown  Atlantic  flight,  aeronautic 
experts  state  that  an  airplane  capable  of  carrying  100  000  lb.,  can  be 
constructed,  and  that  non-stop  flights  can  be  made  from  Atlantic  City 
to  England,  on  the  consumption  of  not  more  than  1  gal.  of  gasoline 
per  mile. 

A  direct  waterway  connection  between  Chicago  and  Liverpool  and 
Hamburg,  by  way  of  the  Great  Lakes  and  the  St.  Lawrence  River,  was 
inaugurated  by  the  development  of  operations  of  the  United  States 
Shipping  Board,  when  the  all-steel  steamship.  Lake  Granhy,  built  in 
South  Chicago,  cleared  that  port  on  her  maiden  voyage  for  Liverpool. 

The  Journal  of  Commerce  states  that  the  general  economic  position 
of  Denmark  has  improved  so  much  that  the  debt  of  1  000  000  000  kroner. 
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owing  to  foreign  countries  in  1914,  has  been  transformed  into  a  credit 
balance  of  1  000  000  000. 

The  State  of  Arizona  and  its  fourteen  counties  have  started  on  a 
road-improvement  programme  which  is  expected  to  consume  at  least 
$10  000  000,  assisted  by  National  and  Forest  Service  appropriations. 

According  to  figures  compiled  by  the  State  Highway  Department, 
Texas  will  spend,  in  1919,  a  total  of  $76  216  000  on  improved  highways. 

At  the  Convention  of  the  Western  Efficiency  Society,  in  Chicago, 
111.,  it  was  stated  that  55%  of  the  factories  replying  to  a  questionnaire 
to  determine  the  success  of  employee  representation  in  factory  manage- 
ment, reported  that  the  plan  had  stimulated  production. 

Arrangements  are  being  made  between  the  Chinese  Government  and 
Japanese  bankers  for  the  construction  of  200  miles  of  railroad  in 
Manchuria. 

At  the  request  of  Mr.  Henry  Ford,  Commissioner  of  Internal  Rev- 
enue Roper  has  instructed  the  Detroit  Branch  of  the  Internal 
Revenue  Bureau  to  supply  Mr.  Ford  with  expert  assistance  to  deter- 
mine the  amount  of  his  share  of  profits  on  war  contracts.  He  desires 
to  return  such  profits  to  the  Government. 

It  was  announced  on  June  27th,  1919,  that  the  Post  Office  Depart- 
ment had  cleared  $17  000  000  for  the  fiscal  year  1918. 

A  dispatch  from  Paris  states  that  a  bill  providing  for  the  national- 
ization of  all  the  railroads  in  France  was  introduced  in  the  Chamber 
of  Deputies  on  June  26th.  1919,  by  Albert  Thomas,  the  Socialist  leader 
and  former  Minister  of  Munitions. 

Oregon  has  voted  a  $2  500  000  bond  issue  contingent  on  a  Federal 
appropriation  of  an  equal  sum,  to  build  the  Roosevelt  Highway,  a 
military  coast  road  running  from  Astoria  to  the  California  line. 

Statistics  compiled  by  the  Railroad  Administration  show  that  a 
steady  reduction  in  the  number  of  women  employed  by  railroads  is 
taking  place,  as  the  result  of  the  demobilization  and  return  of  men  to 
their  old  jobs.  From  a  high  mark  of  101  785  women  employees,  on 
October  1st,  1918,  the  number  had  decreased  on  April  1st,  1919,  to 
85  393.  The  first  women  to  be  let  go  were  those  engaged  in  heavy  work 
in  the  round-houses  and  shops.  In  clerical  occupations,  where  72% 
of  women  were  used,  a  small  reduction  has  taken  place. 

It  was  announced  that,  on  June  30th,  1919,  the  War  Trade  Board 
became  a  Division  of  the  State  Department,  and  that  the  functions 
and  records  of  the  Board  were  transferred  to  that  Department. 
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;  President- Wilson,  on  July  10th,  1919,  accepted  the  resignation  of 
E?  N.  Hurley,  as  Chairman  of  Shipping  Board,  effective  August  1st. 
It  is  understood  that  Mr.  Hurley  will  be  succeeded  by  John  Barton 
Payne,  General  Counsel  of  the  Eailroad  Administration. 

The  proposal  to  issue  $40  000  000  in  bonds  for  the  building  of 
highways  has  been  favorably  passed  on  by  a  vote  of  the  i)eople  of 
California. 

The  Shipping  Board  states  that  schools  of  naval  architecture  and 
ship  construction  may  soon  become  important  branches  of  the  educa- 
tional institutions  of  the  United  States  if  this  nation  continues  its 
headway  in  maritime  strength.  Fourteen  universities  and  technical 
colleges  have  signified  their  interest  in  this  line  of  instruction,  and 
some  of  them  have  already  established  courses  in  Naval  Architecture, 
Marine  Engineering,  and  Ship  Construction,  while  others  are  planning 
similar  action. 

Governor  Smith,  of  New  York  State,  has  approved  the  bill  proposing 
the  elimination  of  adult  illiteracy  in  the  State.  The  new  law  appro- 
priates $100  000  for  the  Americanization  plan  outlined  by  the  State 
Board  of  Regents.  There  are  about  600  000  persons  in  the  State  who 
are  unable  to  speak  English,  and  about  350  000  who  are  unable  to  read 
or  write  any  language. 

A  dispatch  from  Paris  states  that,  on  July  14th,  1919,  Minister  of 
Finance  Klotz  introduced,  in  the  Chamber  of  Deputies,  a  bill  approv- 
ing an  agreement  with  a  company  called  "Credit  National",  organized 
to  facilitate  the  repair  of  war  damages. 

According  to  statistics  made  public  on  July  16th,  1919,  by  Director 
General  Hines,  the  railroads  of  the  United  States  hauled  4  276  949 
troops  on  special  and  regular  trains  for  an  average  of  660  miles  each 
in  the  first  six  months  of  1919. 

It  is  announced  that  Louisiana  will  spend  $10  000  000  on  highways 
in  1919-20.  The  Federal  Government's  allotment  to  the  State  so  far 
is  $3  741  000.  Contracts  have  also  been  let  by  the  State  of  Ohio  for 
highway  improvements  to  cost  $3  500  000. 

The  American  Electric  Railway  Association  has  issued  an  endorse- 
ment of  President  Wilson's  action  in  creating  a  Federal  Commission 
to  investigate  street  railway  problems. 

A  Paris  dispatch  states  that  contracts  for  reconstruction  work, 
aggregating  200  OOO  000  francs,  covering  the  rebuilding  of  destroyed 
areas  of  Rheims,  Nancy,  and  Soissons,  liave  been  awarded  to  American 
firms. 
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Tlie  Council  of  National  Defense  has  compiled  a  digest  of  "Foreign 
Readjustment  and  Reconstruction,"  one  of  "State  Readjustment  and 
Reconstruction,"  and  "Readjustment  and  Reconstruction  Bills  and 
Resolutions  Introduced  in  the  65th  Congress."  By  special  arrangement 
with  the  Council  of  National  Defense,  any  part  of  this  information  is 
made  available  to  all  engineers  through  Engineering  Council's  National 
Service  Committee.  Complete  and  recent  information  is  also  avail- 
able on : 

Road  construction  work:  National  appropriation  bills,  State  appro- 
priations, war  material  available,  comparative  United  States  and  for- 
eign programmes,  and  operations  of  the  committee  to  carry  the  work 
into  effect. 

N-C  flying  boats,  including  their  design,  dimensions,  the  purpose  for 
which  they  are  built,  their  capacity,  and  performance. 

Description  of  the  vocational  engineering  and  apprenticeship  courses 
provided  by  the  Government,  and  recommendations  for  their  use  in  the 
factory. 

Description  of  the  Interior  Department's  educational  exposition 
which  covers  its  engineering  work. 

According  to  statistics  provided  the  French  Chamber  of  Commerce 
of  Deputies,  by  M.  Lebrun,  Minister  of  Liberated  Territories,  there 
are  550  000  buildings  to  be  rebuilt  in  devastated  districts  of  France. 
About  300  000  buildings  were  totally  destroyed,  and  250  000  were 
destroyed  in  part. 

The  War  Department  issues  figures  showing  that  for  the  period 
from  July  1st,  1918,  to  April  30th,  1919,  the  average  daily  expenditures 
of  the  Military  Establishment  were  $27  400  000,  or  more  than  one-half 
of  the  average  daily  expenditures  for  all  Government  purposes. 

The  United  States  Shipping  Board  has  appointed  Mr.  P.  A.  S. 
Franklin,  of  New  York  City,  as  chairman  of  a  committee  to  recommend 
to  Congress  such  changes  in  the  navigation  laws  relating  to  measure- 
ment, standardization,  and  construction  inspection,  as  will  place  Ameri- 
can shipping  on  approximately  the  same  basis  as  foreign  shipping. 

It  was  announced  on  May  31st,  1919,  that  States  which  have 
expended  large  sums  in  road  construction  and 'improvement  are  assured 
equitable  compensation  for  their  work  under  the  terms  of  the  highway 
measure  introduced  in  Congress  recently  by  Senator  Townsend, 
incoming  Chairman  of  the  Committee  on  Post  Offices  and  Post  Roads. 

The  Trustees  of  Cornell  University  have  voted  increases  in  salaries 
of  all  members  of  the  Faculty,  ranging  from  20%  to  33%,  and  also 
to  raise  the  tuition  fee  to  $200. 
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L'Intransigeant  says  it  understands  that  Americans  have  obtained 
a  concession  from  China  to  extend  the  American-Chinese  Railway  from 
its  present  northern  terminus  to  the  Caspian  Sea,  and  states  that 
Americans  also  intend  to  build  a  line  from  the  Caspian  Sea  to  the 
Black  Sea. 

In  a  paper  on  the  use  of  light  railway  transportation  systems,  by 
C.  F.  Lang,  of  Cleveland,  Ohio,  the  contention  was  made  before  the 
Pan-American  Commercial  Conference  that  "the  light  railways  in  prac- 
tically all  countries  in  North  and  South  America  can  be  built  and 
maintained  with  a  smaller  investment  than  a  well  paved  highway". 

V.  L.  Havens,  M.  Am.  Soc.  C.  E.,  at  the  Pan-American  Conference, 
called  attention  to  the  necessity  of  a  standardized  technical  vocabulary 
for  engineers,  saying  that  it  would  facilitate  the  exchange  of  engineer- 
ing equipment  and  appliances  between  the  Americas. 

A  company  has  been  established,  at  Lima,  to  construct  a  long- 
distance telephone  system  for  commercial  use  in  Peru. 

According  to  Dr.  A.  Lambert,  President  of  the  American  Medical 
Association,  with  the  exception  of  influenza,  all  epidemics  have  been 
eliminated  in  modern  warfare. 

Statistics  are  cited  by  R.  S.  Bonsib,  Chief  of  the  Division  of  Safety 
Engineering,  Working  Conditions  Service,  in  a  bulletin  on  safety 
work,  to  the  effect  that  88%  of  the  industrial  accidents  are  due 
to  man  failure,  and  are  not  directly  chargeable  to  machinery  at  all; 
and  that  of  38  000  000  working  men  and  women  in  the  United  States, 
700  000  each  year  lose  limbs,  or  are  laid  up  for  an  average  of  four 
weeks  each,  entailing  a  monetary  loss  to  wage-earners  aggregating 
$50  000  000. 

A  5-day  week  for  brain-workers  on  the  London  Times  has  been 
inaugurated  by  Lord  Northcliffe.  It  includes  editors,  copy-readers,  and 
reporters.  It  is  stated  that  the  system  shortly  is  to  be  extended  to  the 
Daily  Mail,  and  other  publications. 

Dr.  J.  M.  Goldstein,  Professor  of  Political  Economy  of  the  High 
Institute  of  Trade  and  Economy  of  the  University  of  Moscow,  in  a 
survey  of  the  condition  of  Russia,  issued  by  the  Russian  Bureau  of 
Information,  New  York  City,  calculates  that  for  10  years,  beginning 
with  the  death  of  Bolshevism,  expenditures  of  $56  450  000  000  will  be 
needed,  of  which  approximately  one-half  will  be  furnished  by  Russia. 
He  states  that  the  restoration  of  the  country,  however,  depends  largely 
on  assistance  from  the  Allies. 
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H.  E.  Morgan,  of  the  Civil  Service  Commission,  issued  a  pamphlet 
June  16th,  1919,  outlining  what  the  United  States  Government,  the 
largest  employer  in  the  world,  wants  to  do  for  returning  soldiers,  sailors, 
and  marines.  The  pamphlet  contains  a  list  of  numerous  kinds  of  jobs 
which  go  to  make  up  the  civil  service  army  of  the  Government. 

The  invention  of  a  hydrophone  which  is  able  to  pick  up  the  faintest 
sound  through  water  at  a  distance  of  from  4  to  5  miles,  and  to  show  the 
exact  location  of  the  vessel  creating  the  sound,  is  claimed  by  J.  A. 
Burgess,  formerly  Master  of  Science,  Bishop  Ridley  College,  Ontario. 

At  the  Atlantic  City  Convention,  the  American  Federation  of  Labor 
went  on  record  as  favoring  the  restriction  of  immigration  from  Europe 
for  a  period  of  three  years. 

The  Senate,  on  June  21st,  1919,  passed  the  bill  of  Senator  Hoke 
Smith,  providing  for  the  vocational  rehabilitation,  through  Federal  aid, 
of  persons  injured  in  industry.  Under  the  proposed  law,  the  Federal 
Government  and  the  States  will  co-operate  in  supplying  the  funds. 

The  Office  of  the  Director  of  Sales  announces  that  the  War  Depart- 
ment has  for  sale  a  surplus  of  iron  and  steel,  metal  scrap,  and  waste 
materials,  which  has  accumulated  at  the  manufacturing  plants,  depots, 
camps,  posts,  and  arsenals,  operated  by  the  respective  Bureaus  in  the 
United  States. 

Following  a  conference  at  the  office  of  J.  P.  Morgan  and  Company, 
Mr.  H.  P.  Davison  has  announced  the  personnel  of  the  Bankers'  Com- 
mittee which  is  to  represent  New  York  financial  interests  in  drafting 
a  comprehensive  plan  for  extending  aid  to  European  countries  and 
furnishing  markets  for  American  producers,  as  follows:  J.  P.  Morgan, 
Chairman,  J.  S.  Alexander,  J.  S.  Brown,  A.  Forbes,  A.  W.  Kerch,  C.  H. 
Sabin,  J.  H.  Schiff,  J.  Stillman,  S.  Prosser,  and  A.  H.  Wiggin. 

Robert  A.  Cummings,  M.  Am.  Soc.  C.  E.,  has  accepted  the  appoint- 
ment as  representative  of  the  American  Society  of  Civil  Engineers  at 
the  ceremonies  in  connection  with  the  opening  of  the  new  buildings 
of  the  United  States  Bureau  of  Mines  at  Pittsburgh,  Pa. 

At  the  meeting  of  the  Board  of  Direction  held  in  Minneapolis, 
Minn.,  on  June  16th,  1919,  the  Secretary  was  instructed  to  notify  the 
Seattle  Association  of  Members  that  the  Society  will  be  glad  to  send  its 
Proceedings  and  Year  Book  to  any  Local  Association  which  has  a 
regular  meeting  place,  or  a  place  where  such  files  may  be  consulted. 

John  H.  Delaney,  of  Brooklyn,  N.  Y.,  was  named  by  Governor 
Smith  on  May  26th,  1919,  as  Transit  Construction  Commissioner  for 
New  York  City.  At  the  time  of  his  appointment,  Mr.  Delaney  was 
Commissioner  of  Plants  and  Structures  for  the  City  of  New  York. 
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Baron  Rayleigh  (John  William  Strutt),  the  eminent  British  physi- 
cist, died  on  June  30th,  1919.  He  was  awarded  the  Nobel  Prize  for 
physics  in  1904. 

K.  M.  Boorman,  Assoc.  M.  Am.  Soc.  C.  E.,  and  Harold  Perrine, 
Mem.  Am.  Soc.  for  Testing  Materials,  have  formed  a  professional 
partnership  under  the  name  of  Boorman  and  Perrine,  112  West  42d 
St.,  N^w  York  City,  for  the  practice  of  engineering  in  France  and 
Italy.     Mr.  Boorman  has  sailed  for  France. 

Death  of  Andrew  Carnegie 

Andrew  Carnegie,  the  iron-master  and  philanthropist  whose  gener- 
ous gift  made  possible  the  erection  of  the  United  Engineering  Socie- 
ties' Building  and  the  Engineers'  Club,  in  New  York  City,  died  of 
bronchial  pneumonia  at  his  summer  home  at  Lenox,  Mass.,  on  August 
11th,  1919.  At  a  special  meeting  of  the  officers  of  the  United  Engi- 
neering Society  and  the  Presidents  and  Secretaries  of  the  Founder 
Societies,  held  on  the  afternoon  of  August  11th,  appropriate  resolu- 
tions on  the  death  of  Mr.  Carnegie  and  his  benefactions  to  the  Engi- 
neering Profession  were  adopted. 
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ANNOUNCEMENTS 

The  Reading  Room  of  the  Society  is  open  from  9  A.  M.  to  10 
P.  M.,  every  day,  except  Sundays,  New  Year's  Day,  Fourth  of  July, 
Labor  Day,  Thanksgiving  Day,  and  Christmas  Day;  during  July  and 
August,  it  is  closed  at  6  P.  M. 

FUTURE  MEETINGS 

September  3d,  I9i9' — 8.30  P.  M. — This  will  be  a  regular  business 
meeting.  A  paper  by  Ernest  Wilder  Clarke,  M.  Am.  Soc.  C.  E.,  entitled 
"Contracts — A  Comparison  of  'Cost  Plus'  with  Other  Forms,"  will  be 
presented  for  discussion. 

This  paper  is  printed  in  this  number  of  Proceedings. 

September  17th,  1919- — 8.30  P.  M. — The  usual  meeting  will  be 
held  on  this  evening,  and  announcement  of  the  speaker  and  subject 
will  be  made  later. 

October  ist,  1919. — 8.30  P.  M. — A  regular  business  meeting  will 
be  held,  and  a  paper  entitled  "Physiography  of  Water- Sheds  and 
Channels,  and  Analysis  of  Stream  Action  of  Southern  California 
Rivers,  with  Reference  to  the  Problems  of  Flood  Control",  by  A.  L. 
Sonderegger,  M.  Am.  Soc.  C.  E.,  will  be  presented  for  discussion. 

This  paper  is  printed  in  this  number  of  Proceedings. 

HOW  TO  MAKE  REMITTANCES  TO  THE  SOCIETY 

The  attention  of  members  is  called  to  the  rule*  that  all  remittances 
should  be  made  payable  to  the  order  of  the  American  Society  of  Civil 
Engineers.  Checks,  drafts,  money  orders,  etc.,  should  never  be  drawn 
to  the  order  of  an  individual  in  payment  of  a  bill  from  the  Society. 
Observance  of  the  rule  will  expedite  clerical  work  and  prevent  avoid- 
able delay  in  the  closure  of  accounts. 

ROLL  OF  HONOR 

Now  that  the  war  is  over,  the  monthly  publication  in  Proceedings  of 
the  Roll  of  Honor  has  been  discontinued.  It  is  planned  to  publish 
later  for  permanent  record  a  list  of  all  the  members  of  the  American 
Society  of  Civil  Engineers  whose  names  have  appeared  on  this  list. 

ENGINEERING  SOCIETIES  EMPLOYMENT  BUREAU 

Engineering  Societies  Employment  Bureau,  established  December 
1st,  1918,  as  an  activity  of  Engineering  Council,  is  managed  by  a  board 
made  up  of  the  Secretaries  of  the  four  Founder  Societies,  funds  for  its 
maintenance  being  provided  by  these  Societies.  The  Bureau  already  is 
co-operating  with  engineering  organizations  in  all  parts  of  the  country 

*  See  Year  Book,  1919,  p.  20. 
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and  with  the  Professional  Section  of  the  United  States  Employment 
Bureau.  It  is  desirous  of  increasing  such  co-operation  by  working  with 
local  engineering  associations  and  clubs.  The  work  of  the  Bureau  since 
its  inception  has  been  largely  in  the  line  of  securing  employment  for 
men  retiring  from  government  war  service.  Members  of  the  American 
Society  of  Civil  Engineers  who  desire  to  register  with  this  Bureau 
should  apply  for  further  information,  registration  forms,  etc.,  to  Walter 
V.  Brown,  Manager,  Engineering  Societies  Employment  Bureau,  16th 
Floor,  Engineering  Societies  Building,  29  West  39th  Street,  New  York 
City. 

SEARCHES  IN  THE  LIBRARY 

As  the  Library  of  the  American  Society  of  Civil  Engineers  has  been 
merged  in  the  Engineering  Societies  Library,  requests  for  searches, 
copies,  translations,  etc.,  should  be  addressed  to  the  Director,  Engineer- 
ing Societies  Library,  29  West  39th  Street,  New  York  City,  who  will 
gladly  give  information  concerning  the  charges  for  the  various  kinds 
of  service.  A  more  comprehensive  statement  in  regard  to  this  matter 
will  be  found  on  page  21  of  the  Year  Book  for  1919. 

PAPERS  AND  DISCUSSIONS 

Members  and  others  who  take  part  in  the  oral  discussions  of  the 
papers  presented  are  urged  to  revise  their  remarks  promptly.  Written 
communications  from  those  who  cannot  attend  the  meetings  should 
be  sent  in  at  the  earliest  possible  date  after  the  issue  of  a  paper  in 
Proceedings. 

All  papers  accepted  by  the  Publication  Committee  are  classified  by 
the  Committee  with  respect  to  their  availability  for  discussion  at  meet- 
ings. 

Papers  which,  from  their  general  nature,  appear  to  be  of  a  character 
suitable  for  oral  discussion  will  be  published  as  heretofore  in  Proceed- 
ings, and  set  down  for  presentation  to  a  future  meeting  of  the  Society, 
and,  on  these,  oral  discussion,  as  well  as  written  communications,  will 
be  solicited. 

All  papers  which  do  not  come  under  this  heading,  that  is  to  say, 
those  which  from  their  mathematical  or  technical  nature,  in  the  opinion 
of  the  Committee,  are  not  adapted  to  oral  discussion,  will  not  be 
scheduled  for  presentation  to  any  meeting.  Such  papers  will  be  pub- 
lished in  Proceedings  in  the  same  manner  as  those  which  are  to  be 
presented  at  meetings,  but  written  discussions  only  will  be  requested 
for  subsequent  publication  in  Proceedings  and  with  the  paper  in  the 
volumes  of  Transactions. 

The  Board  of  Direction  has  adopted  rules  for  the  preparation  and 
presentation  of  papers,  which  will  be  found  on  page  35  of  the  Year 
Book  for  1919. 
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LOCAL  ASSOCIATIONS  OF  MEMBERS 
OF  THE  AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

San  Francisco  Association,  Organized  1905. 

E.  J.  Schneider,  President ;  Nathan  A.  Bowers,  Secretary-Treasurer, 
502  Rialto  Building,  San  Francisco,  Cal. 

The  San  Francisco  Association  of  Members  of  the  American  Society 
of  Civil  Engineers  holds  regular  bi-monthly  meetings,  with  banquet, 
and  weekly  informal  luncheons.  The  former  are  held  at  6  P.  M.,  at  the 
Engineers'  Club,  57  Post  Street,  on  the  third  Tuesday  of  February, 
April,  June,  August,  October,  and  December,  the  last  being  the  Annual 
Meeting  of  the  Association- 
Informal  luncheons  are  held  at  noon,  every  Wednesday,  at  the 
Engineers'  Club,  where  special  tables  are  reserved  for  members  and 
guests  of  the  Association. 

The  by-laws  of  the  Association  provide  for  the  extension  of  hospi- 
tality to  any  member  of  the  Society  who  may  be  temporarily  in  San 
Francisco,  and  any  such  member  will  be  gladly  welcomed  as  a  guest. 

(Abstract  of  Minutes  of  Meeting) 

April  15th,  1919. — The  meeting  was  called  to  order  at  the  Engi- 
neers' Club;  President  Schneider  in  the  chair;  Nathan  A.  Bowers, 
Secretary;  and  present,  also,  84  members  and  guests. 

The  guests  of  the  Association  were  James  W.  Beebe,  Capt..  Engi- 
neers, U.  S.  A.,  Assoc.  M.  Am.  Soc.  C.  E.,  in  charge  of  the  School  of 
Instruction  for  Enlisted  Men  at  the  Presidio,  and  Maj.  Allen  R.  Culli- 
more.  Chief  of  Educational  Service,  U.  S.  A.  , 

Announcements  relative  to  a  paper  by  Maj.  W.  A.  Cattell  dealing 
with  the  progress  of  work  of  the  Historical  Data  Section  of  the 
Engineer  Corps,  U.  S.  A. ;  a  request  from  J.  C.  Whitman,  Chief  Exami- 
ner, California  State  Civil  Service  Commission,  for  the  appointment 
of  a  committee  of  the  Association  to  co-operate  with  the  Commission 
in  its  work,  which  request,  on  motion,  duly  seconded,  was  referred  to 
the  Public  Relations  Committee;  the  change  of  date  to  May,  1920,  of 
the  General  Engineering  Congress  to  be  held  in  Batavia,  Java;  and 
communications  from  Engineering  Council  in  regard  to  several  of  its 
activities,  were  made  by  the  Secretary.  In  connection  with  the  last 
announcement,  Mr.  C.  E.  Grunsky  was  appointed  to  represent  the 
Association  at  a  conference  of  members  of  engineering  and  architec- 
tural societies  to  be  held  in  Chicago,  111.,  in  June,  1919,  relative  to  the 
organization  of  a  National  Department  of  Public  Works. 

Speaking  for  the  representative  of  the  Association  on  the  Com- 
mittee on  Development,  relative  to  the  plan  adopted  by  the  Pittsburgh 
Association,  of  appointing  committees  to  consider  the  same  subjects 
as  those  assigned  to  sub-committees  of  the  Development  Committee, 
Mr.  Edwin  Duryea  moved  the  appointment  of  similar  committees  by 
the  Association.  On  motion,  duly  seconded,  on  the  suggestion  of  Presi- 
dent Schneider,  who  pointed  out  that  the  Association's  Committee  on 
Public  Relations  could  handle  that  phase  of  the  problem  to  be  con- 
sidered, the  appointment  of  three  other  committees  was  made,  namely, 
(1)   Technical  Activities;   (2)   Internal  Relations  and  Relations  with 
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Local  Associations;  and  (3)  External  Relations  with  the  Engineering 
Profession. 

President  Schneider  subsequently  appointed  the  following  members 
of  the  Association  as  members  of  these  Committees: 

(1)  Messrs.  Edwin  Duryea,  R.  A.  Beebee,  A.  J.  Cleary,  J.  M. 
Howells,  and  A.  Y.  Saph. 

(2)  Messrs.  C.  J.  Rhodin,  C.  P.  Bowie,  Erie  L.  Cope,  and  H.  C. 
Vensano. 

(3)  Messrs.  C.  E.  Grunsky,  F.  G.  White,  A.  A.  Brown,  S.  G.  Hindes, 
and  Leroy  MeWethy. 

Mr.  C.  H.  Snyder  reported  for  the  Committee  on  Licensing  of 
Engineers  that  an  agreement  had  been  made  with  the  Southern  Cali- 
fornia Association  that  the  Joint  Council  of  San  Francisco  Engineering 
Societies  would  defer  action  on  a  bill  for  licensing  engineers  for  two 
years  and  that,  in  the  meantime,  an  endeavor  would  be  made  to  unite 
all  engineers  of  the  State  on  some  licensing  measure.  President 
Schneider  congratulated  Mr.  Snyder  on  his  work  on  the  Licensing 
Committee,  and .  moved  that  he  be  continued  as  Chairman  of  that 
Committee,  which  motion,  having  been  duly  seconded,  was  carried 
unanimously. 

(President  Schneider  is  one  of  a  committee  of  two  appointed  by 
the  Joint  Council  of  Engineering  Societies  of  San  Francisco  to  rep- 
resent that  body  on  a  Joint  Committee  to  include  delegates  from  all 
the  engineering  societies  of  the  State,  in  the  preparation  of  an  Engi- 
neers Licensing  Bill  on  which  all  can  agree,  to  be  presented  to  the  next 
session  of  the  Legislature.) 

Mr.  F.  H.  Muhs,  reported  for  the  Entertainment  Committee  that 
the  visit  to  the  Government  concrete  shipyard  on  the  Oakland  Estuary, 
had  been  greatly  enjoyed  by  125  members  and  guests.  Mr.  Muhs 
announced  that  the  next  excursion  would  be  to  the  Mare  Island  l^avj 
Yard  and  the  date  therefor,  April  24th,  was  subsequently  agreed  upon. 

Maj.  George  L.  Dillman,  reporting  for  the  Public  Relations  Com- 
mittee, stated  that  the  Committee  had  found  the  classification  under 
the  head  of  Public  Relations,  on  pages  1118-1119,  of  the  December, 
1918,  Proceedings,  ''to  be  remarkably  complete  and  well  arranged, 
with  the  possible  exception  of  the  last  subdivision",  and  recommended 
that  the  Association  arrange  for  an  evening  meeting  for  a  general 
informal  discussion  of  the  subjects  outlined. 

Secretary  Bowers  reviewed  briefly  his  recent  visit  to  the  engineering 
organizations  of  the  Northwest  and  the  work  that  was  being  accom- 
plished by  such  organizations. 

A  paper  by  W.  Lewis  Clark,  Division  Engineer  of  the  State  High- 
way Commission,  on  "The  Development  of  State  Highway  Work  in 
California",  was  presented  by  the  author. 

After  a  brief  discussion  of  experience  of  the  Engineering  Depart- 
ment and  the  policy  of  the  Commission  in  general  by  members  present, 
the  following  resolution,  on  motion,  duly  seconded,  was  adopted: 

"Whereas,  It  has  been  proposed  that  the  State  of  California  author- 
ize a  $40  000  000  bond  issue  for  the  continuation  of  the  work  of  the 
State  Highway  Commission,  therefore  be  it 
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"Resolved,  That  this  Association  go  on  record  as  heartily  endorsing 
the  proposed  bond  issue,  and  be  it  further 

"Resolved,  That  a  copy  of  this  resolution  be  sent  to  the  California 
Highway  Commission." 

A  rising  vote  of  thanks  was  given  to  Mr.  Clark  for  his  paper. 

Adjourned. 

Colorado  Association,  Organized   1908. 

W.  C.  Huntington,  President;  A.  N.  Miller,  Secretary-Treasurer, 
1400  West  Colfax  Avenue,  Denver,  Colo. 

The  meetings  of  the  Colorado  Association  of  Members  of  the  Amer- 
ican Society  of  Civil  Engineers  (Denver.  Colo.)  are  held  on  the  second 
Saturday  of  each  month,  except  July  and  August.  The  hour  and  place 
of  meeting  are  not  fixed,  but  this  information  will  be  furnished  on 
application  to  the  Secretary.  The  meetings  are  usually  preceded  by  an 
informal  dinner.  Members  of  the  American  Society  of  Civil  Engineers 
will  be  welcomed  at  these  meetings. 

Weekly  luncheons  are  held  on  Wednesday  at  12.30  p.  m.,  at  Daniels 
and  Fisher's. 

Visiting  members  are  urged  to  attend  the  meetings  and  luncheons. 

(Abstract  of  Minutes  of  Meeting) 

June  14th,  1919. — The  Eleventh  Annual  Meeting  of  the  Associa- 
tion was  called  to  order  at  the  Shirley  Hotel;  President  L.  R.  Hinman 
in  the  chair;  A.  N.  Miller,  Secretary;  and  present,  also,  12  members 
and  1  guest. 

President  Hinman  read  the  Annual  Address. 

The  Secretary  read  a  report  on  matters  brought  before  the  Associa- 
tion during  the  year  and  albO  a  statement  showing  its  financial  condi- 
tion. On  motion,  duly  seconded,  the  report  was  approved  and  ordered 
filed. 

The  Nominating  Committee  reported  the  following  candidates  for 
officers  of  the  Association  for  the  year  1919-20:  For  President,  W.  C. 
Huntington  and  E.  C.  Jansen;  for  Vice-President,  A.  E.  Palen  and 
Oliver  T.  Eeedy;  for  Secretary-Treasurer,  A.  N.  Miller. 

President  Hinman  appointed  Messrs.  Thomas  H.  Olds  and  Thomas 
L.  Wilkinson  a  committee  to  canvass  the  ballot  for  officers,  and,  after 
a  report  from  the  Committee,  declared  the  following  officers  elected: 
President,  W.  C.  Huntington;  Vice-President,  Oliver  T.  Reedy;  and 
Secretary-Treasurer,  A.  N.  Miller. 

Messrs.  Thomas  H.  Olds  and  Walter  L.  Draeger  were  appointed  a 
Committee  to  audit  the  books  of  the  Secretary-Treasurer. 

Mr.  Wilkinson  reported  on  the  status  of  the  Committee  on  Develop- 
ment. 

On  motion,  duly  seconded,  a  vote  of  thanks  was  offered  to  President 
Hinman  for  his  efforts  in  behalf  of  the  Association. 

Mr.  Arthur  O.  Ridgway  read  an  abstract  of  the  Constitution  of  the 
Colorado  Engineering  Council,  and  suggested  that  the  Constitution 
be  printed  in  the  1919  Year  Book. 

On  motion,  duly  seconded,  the  Constitution  of  the  Colorado  Engi- 
neering Council  was  ratified,  and  the  Secretary  was  ordered  to  pay  the 
dues  required. 
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Mr.  E.  A.  Moritz  addressed  the  meeting  on  the  subject  "A  Depart- 
ment of  Public  Works  for  the  Federal  Government." 
Adjourned. 

Atlanta  Association,  Organized  1912. 

T.  P.  Branch,  President;  J.  T.  Wardlaw,  Secretary-Treasurer,  1530 
Healey  Bldg.,  Atlanta,  Ga. 

Informal  luncheons  are  held  for  members  of  the  Association  on  the 
last  Monday  of  each  month,  at  12.30  P.  M.  The  place  is  not  fixed,  but 
this  information  will  be  furnished  on  application  to  the  Secretary. 

Baltimore  Association,  Organized  I9i4. 

H.  G.  Perring,  President;  Gharles  J.  Tilden,  Secretary-Treasurer, 
The  John  Hopkins  University,  Baltimore,  Md. 

Cleveland  Association,  Organized  1914. 

F.  D.  Richards,  President;  George  H.  Tinker,  Secretary-Treasurer, 
516  Columbia  Building,  Cleveland,  Ohio. 

(Abstract  of  Minutes  of  Meeting) 

May  31st,  1919. — The  meeting  was  called  to  order  at  12.30  p.  m., 
in  the  rooms  of  the  Cleveland  Engineering  Society;  President  F.  D. 
Richards  in  the  chair;  George  H.  Tinker,  Secretary;  and  present,  also, 
17  members. 

The  minutes  of  the  meeting  of  February  19th,  1919,  were  read  and 
approved. 

Mr.  Willard  Beahan,  Director  from  this  District,  reported  on  the 
action  of  the  Board  of  Direction  of  the  Society,  at  its  meeting  of 
April  15th,  1919,  in  connection  with  a  resolution  relative  to  the  Com- 
mittee on  Development  submitted  by  the  Association.  On  motion, 
duly  seconded,  it  was  voted  that  Mr.  Beahan  be  commended  for  his 
action,  and  requested  to  continue  his  efforts  for  progressive  action. 

President  Richards  announced  the  appointment  of  Mx.  Beahan  as 
alternative  for  Mr.  E.  B.  Thomas  at  the  meeting  of  the  Committee  on 
Development  on  June  11th,  1919,  inasmuch  as  Mr.  Thomas  had  stated 
that  he  would  be  unable  to  attend  the  meeting. 

Mr.  J.  W.  Films  presented  a  report  from  the  Committee  on  Closer 
Relations  with  the  Cleveland  Engineering  Society.  After  discussion, 
on  motion,  duly  seconded,  it  was  voted  that  the  report  be  adopted  and 
further  action  be  deferred  until  the  Cleveland  Engineering  Society 
had  taken  action. 

The  Secretary  read  communications  from  the  Association  of  Ohio 
Technical  Societies  in  relation  to  the  Proposed  Engineers'  License  Bill 
and  a  convention  of  the  Ohio  Technical  Societies.  After  discussion, 
on  motion,  duly  seconded,  it  was  voted  that  the  Legislative  Committee 
be  instructed  to  attend  such  convention  when  called. 

The  Secretary  read  a  resolution  received  from  the  Kansas  Engi- 
neering Society  and  also  a  "Schedule  of  Minimum  Fees  for  Civil 
Engineers"  prepared  by  the  Engineers  of  Mahoning  Valley.  It  was  the 
general  opinion  of  the  meeting  that  the  fees  were  too  low,  and,  on 
motion,  duly  seconded,  the  President  was  instructed  to  appoint  a  com- 
mittee of  three,  including  himself,  to  investigate  and  report  on  a  scale 


August,  1919.]  ANNOUNCEMENTS  713 

of  wages  for  civil  engineers  and  to  consider  the  operation  of  trade 
unions  and  their  success  in  improving  the  conditions  of  labor. 

President  Richards  read  a  classified  list  of  members  of  the  Associa- 
tion, prepared  at  the  request  of  the  Publication  Committee  of  the 
Society,  who  would  assist  that  Committee  in  the  examination  of  papers 
offered  for  presentation  before  the  Society,  and  additions  were  made 
to  the  list  at  the  suggestions  of  members. 

The  Secretary  made  a  statement  relative  to  the  contemplated  action 
of  the  Cleveland  Engineering  Society  in  connection  with  its  Library 
and  proposed  new  quarters.  After  discussion  of  the  subject,  on  motion, 
duly  seconded,  the  Secretary  was  instructed  to  notify  the  Executive 
Board  of  that  Society  that  the  Association  objects  to  the  consolidation 
of  the  Society's  Library  with  any  other  library  or  to  turning  over  the 
Operation  of  it  to  any  other  agency. 

Adjourned. 

Detroit  Association,  Organized  1916. 

T.  A.  Leisen,  President;  Clarence *W.  Hubbell,  Secretary,  2348 
Penobscot  Building,  Detroit,  Mich. 

The  regular  meetings  of  the  Association  are  held  on  the  second 
Friday  of  December,  April,  and  October,  the  last  being  the  Annual 
Meeting. 

District  of  Columbia  Association,  Organized  1916, 

A.  P.  Davis,  President;  John  C.  Hoyt,  Secretary-Treasurer,  LT.  S. 
Geological  Survey,  Washington,  D.  C. 

Duluth  Association,  Organized  1917. 

G.  A.  Taylor,  President;  Walter  G.  Zimmermann,  Secretary,  Wol- 
vin  Building,  Duluth,  Minn. 

The  regular  meetings  of  the  Association  are  held  at  noon  on  the 
third  Monday  of  each  month  (usually  at  the  Kitchi  Gammi  Club), 
with  luncheon,  followed  by  a  short  business  session  and  the  reading  of 
papers.  Visiting  members  of  the  American  Society  of  Civil  Engineers 
can  secure  from  the  Secretary  definite  information  relative  to  the 
meetings,  at  which  they  will  be  welcomed.  The  Annual  Meeting  is 
held  on  the  third  Monday  in  May. 

(Abstract  of  Minutes  of  Meetings) 

May  19th,  1919. — The  meeting  was  called  to  order  at  the  Kitchi 
Gammi  Club;  President  W.  B.  Patton  in  the  chair;  Walter  G.  Zimmer- 
mann, Secretary;  and  present,  also,  26  members  and  2  guests. 

The  reading  of  the  minutes  and  the  regular  order  of  business  were 
suspended,  in  order  to  give  more  time  for  reports  of  Committees  and 
plans  for  the  Annual  Convention  of  the  Society. 

Mr.  W.  H.  Hoyt  reported  in  detail  on  the  Committee  meeting  held 
in  St.  Paul  on  May  10th,  1919,  at  which  meeting  the  complete  pro- 
gramme for  the  Annual  Convention  was  laid  out.  Mr.  J.  R.  Stack,  of 
the  Committee  on  Local  Entertainment,  stated  that  he,  with  the  other 
members  of  the  Committee,  Messrs.  Pope  and  Pickles,  had  spent  two 
days  on  the  Mesabi  Range,  going  over  the  plans  for  the  trip  there  with 
the  officers  of  the  Engineers  Club  of  Northern  Minnesota,  and  that 
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Mr.  Maney  of  the  Shenango  Furnace  Company,  had  assured  the  mem- 
bers of  the  Committee  that  the  representatives  of  the  Mining  Com- 
panies on  the  Range  would  do  all  in  their  power  to  see  that  the  visitors 
at  the  Annual  Convention  were  properly  taken  care  of  and  conducted 
over  the  Range. 

President  Fatten  announced  that,  at  a  meeting  of  the  Board  of 
Directors,  he  had  appointed  Messrs.  John  Carson  and  W.  E.  Hawley, 
a  Special  Committee  on  Finances  to  raise  funds  for  the  entertainment 
of  the  visitors.  The  circulation  of  a  subscription  list  at  the  meeting 
resulted  in  a  contribution  of  $270.  Mr.  Stack  also  reported  that  the 
Duluth  Engineers  Club  had  offered  assistance  in  the  matter  of  finances, 
and  the  Committee  was  instructed  to  send  invitations  to  all  members 
of  that  Club  to  participate  in  the  trip  over  the  Range. 

President  Patton  introduced  George  C.  Newton,  Assoc.  M.  Am.  Soc. 
C.  E.,  representing  the  Fabricated  Ship  Corporation,  of  Milwaukee, 
Wis.,  who  gave  an  interesting  talk  on  the  subject  of  "Ship  Building." 

The  following  officers  were  elected  for  the  ensuing  year:  President, 
G.  A.  Taylor;  First  Vice-President,  W.  A.  Clark;  Second  Vice-Presi- 
dent, J.  L.  Pickles;  Secretary,  Walter  G.  Zimmermann,  and  Treasurer, 
John  Carson.  These  officers,  with  the  latest  Past-Presidents,  namely, 
Messrs.  House  and  Patton,  will  constitute  the  Board  of  Directors  for 
the  coming  year. 

A  rising  vote  of  appreciation  for  his  services  as  President  for  the 
past  year  was  tendered  Mr.  Patton,  and  this  was  followed  by  a  silent 
toast  to  the  memory  of  our  former  members,  Messrs.  Clarence  Coleman 
and  E.  Porter  Alexander,  who  had  died  during  the  year. 

The  Auditing  Committee,  Messrs.  Woodbury  and  Bryan,  reported 
,that  they  had  audited  the  Treasurer's  accounts  and  had  found  them 
in  proper  shape. 

Adjourned. 

June  1 6th,  19 19. — The  meeting  was  called  to  order  at  the  Kitchi 
Gammi  Club ;  President  G.  A.  Taylor  in  the  chair ;  Walter  G.  Zimmer- 
mann, Secretary;  and  present,  also,  19  members  and  1  guest. 

The  minutes  of  the  previous  meeting  were  read. 

Messrs.  Pickles  and  Pope,  of  the  Local  Committee  on  Arrangements 
for  the  Annual  Convention,  reported  that  practically  all  the  arrange- 
ments for  the  visitors  had  been  made. 

President  Taylor  appointed  the  following  Committees  for  the  en- 
suing year :  Entertainment :  Messrs.  Lyonel  Ayres  and  J.  L.  Pickles ; 
Publicity:  W.  E.  Hawley  and  W.  H.  Woodbury;  Papers  and  Records: 
H.  C.  Ash,  J.  R.  Stack,  and  O.  H.  Dickerson;  Auditing:  George  Bryan, 
Jr.,  and  W.  H.  Woodbury;  Development:  W.  A.  Clark,  C.  D.  Christie, 
E.  K.  Coe,  and  D.  A.  Reed;  Licensing  Engineers:  D.  A.  Reed,  Leland 
Clapper,  and  H.  E.  McCool;  Library:  Frank  Hutchinson,  H.  C.  Ash, 
and  C.  D.  Christie. 

The  Secretary  read  letters  from  Messrs.  E.  R.  Lewis  and  Byron  G. 
Best. 

A  paper  by  H.  E.  McCool  entitled,  "Cinder  Concrete",  was  read  by 
the  author.  This  paper  is  to  be  discussed  at  the  next  meeting  of  the 
Association. 

Adjourned. 
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Illinois  Association,  Organized  1916. 

H.  J.  Burt,  Prosident;  Edgar  S.  ISTethercut,  Secretary-Treasurer, 
1735  Monadnock  Blk.,  Chicago,  111. 

The  regular  meetings  of  the  Association  are  held  on  the  second 
j\Conday  of  March,  June,  Septemher,  and  December,  the  last  being  the 
Annual  Meeting.  The  hour  and  place  of  meeting  are  not  fixed,  but 
this  information  will  be  furnished  on  application  to  the  Secretary. 

(Abstract  of  Minutes  of  Meeting) 

July  15th,  1919. — The  meeting  was  called  to  order  at  the  Chicago 
Engineers'  Club;  President  H.  J.  Burt  in  the  chair;  E.  S.  ISTethercut, 
Secretary;  and  present,  also,  37  members  and  guests. 

The  President  announced  the  results  of  the  Annual  Meeting  of  the 
Association,  in  January,  1919,  and  explained  the  omission  of  other 
stated  meetings. 

The  President  stated  that  the  object  of  this  meeting  was  "to  con- 
sider the  June  report  of  the  Committee  on  Development,"  and  intro- 
duced Mr.  Onward  Bates,  Chairman  of  that  Committee. 

Mr.  Bates  explained  briefly  the  organization  of  the  Committee  on 
Development  and  the  manner  of  the  appointment  of  its  members, 
reviewed  its  meetings  of  November,  1918,  and  June,  1919,  stated  the 
plans  for  its  third  meeting,  and  annoimced  that  its  final  report  was 
to  be  presented  to  the  Annual  Meeting  of  the  Society  in  January,  1920, 
calling  the  attention  of  members  of  the  Association  to  the  problem  as 
related  to  Chicago  and  the  relation  of  the  Association  to  the  Western 
Society  of  Engineers. 

The  President  announced  that  the  report  of  the  Committee  would 
be  taken  up,  section  by  section,  for  discussion  by  the  meeting. 

Section  (A)  "Relations  with  Other  National  Societies  and  Related 
Organizations",  was  discussed  by  E.  T.  Howson,  Secretary  of  the  Com- 
mittee, who  endorsed  the  recommendation  that  the  Society  should 
continue  to  pursue  the  objects  for  which  it  was  organized  as  expressed 
in  its  Constitution,  and  the  preservation  of  the  identity  of  the  four 
National  Societies. 

Mr.  Edgar  S.  Nethercut,  representing  the  Association  on  the 
Committee,  explained  Section  (B)  "Internal  Relations  and  Local 
Associations",  and  emphasized  the  recommendation  of  the  Committee 
with  regard  to  the  young  men  of  the  Profession  and  engineering 
students. 

Section  (C)  "Technical  Activities",  was  discussed  by  Mr.  Albert 
Reiehmann,  who  endorsed  the  recommendations  of  the  Committee  and 
emphasized  the  opportunities  for  committee  work,  especially  in  the 
matter  of  committees  on  standardization  of  practice. 

John  W.  Alvord,  Director  from  District  No.  8,  spoke  on  Section  (D) 
"Relation  to  Public  Affairs",  emphasizing  particularly  the  importance 
of  the  engineer  taking  his  part  in  public  affairs  and  doing  active  work 
in  the  Society.  In  regard  to  the  Code  of  Ethics,  Mr.  Alvord  suggested 
the  appointment  in  each  District  of  an  engineer  whose  duties  would 
consist  in  arbitrating  differences  between  engineers,  etc. 

The  subject  was  discussed  generally  by  Messrs.  J.  H.  Brillhart, 
William  H.  Popert,  J.  H.  Prior,  Murray  Blanchard,  A.  J.  Hammond, 
J.  L.  Jacobs,  H.  C.  Phillips  and  Ralph  Modjeski. 
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The  President  stated  that  the  subject  for  discussion  at  the  meeting 
of  September  2d,  1919,  would  be  "The  Eelation  of  the  American  Society 
of  Civil  Engineers  to  Other  Societies,  National  and  Local." 

Adjourned. 

Louisiana  Association,  Organized  I9I4. 

Arsene  Perrilliat,  President;  Eugene  F.  Delery,  Secretary,  503  City 
Hall  Annex,  New  Orleans,  La. 

The  regular  meetings  of  the  Association  are  held  at  The  Cabildo, 
New  Orleans,  La.,  on  the  first  Monday  of  January,  April,  July,  and 
October. 

Nebraslca  Association,  Organized  1917. 

* ,  President;  Homer  V.  Knouse,  Secretary-Treasurer, 

200  City  Hall,  Omaha,  Nebr. 

Regular  meetings  of  the  Association  are  held  on  the  first  Saturday 
of  each  month,  except  July  and  August,  and  at  such  places  as  may  be 
appointed  from  time  to  time  by  the  Executive  Committee.  The  Annual 
Meeting  is  held  in  Lincoln,  Nebr.,  on  the  second  Friday  in  January. 

Visiting  members  of  the  Society  are  especially  urged  to  communi- 
cate with  the  Secretary  when  in  the  city. 

Northwestern  Association,  Organized   1914. 

Ralph  D.  Thomas,  President;  W.  N.  Jones,  Secretary,  City  Engi- 
neer's Office,  City  Hall,  Minneapolis,  Minn. 

The  meetings  of  the  Association  are  held  bi-monthly,  alternating 
between  St.  Paul  and  Minneapolis,  on  the  third  Friday  of  each  month. 
Information  as  to  the  time  and  place  of  such  meetings  will  be  furnished 
on  application  to  the  Secretary. 

Philadelphia  Association,  Organized  1913. 

F.  Herbert  Snow,  President;  Henry  T.  Shelley,  Secretary,  416  City 
Hall,  Philadelphia,  Pa. 

The  regular  meetings  of  the  Association  are  held  at  the  Engineers' 
Club  of  Philadelphia,  1317  Spruce  Street,  on  the  first  Monday  in  Jan- 
uary, April,  and  October,  the  last  being  the  Annual  Meeting. 

(Abstract  of  Minutes  of  Meeting) 

June  2d,  1919. — A  special  meeting  of  the  Association  was  called 
to  order  at  8  P.  M.,  at  the  Engineers'  Club;  President  F.  Herbert  Snow 
in  the  chair;  H.  T.  Shelley,  Secretary;  and  present,  also,  50  members 
and  guests. 

The  purpose  of  the  meeting  was  the  discussion  of  the  report  of  the 
Committee  on  Public  Aifairs.  This  meeting  was  the  last  of  a  series 
of  meetings  held  monthly  since  January,  1919,  for  the  purpose  of 
determining  the  attitude  of  the  members  toward  the  development  of 
the  Society,  of  formulating  a  definite  policy  in  regard  to  that  under- 
taking, and  to  make  definite  recommendations  for  the  guidance  of  the 
local  representative  on  the  Committee  on  Development  of  the  Society. 
All  these  meetings  were  well  attended,  and  the  discussions  which  were 
entered  into  very  generally,  resulted  in  many  definite  recommendations. 

*  Mr.  Adna  Dohson,  the  President  ot  the  Association,  died  on  May  4th,   1919. 
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On  account  of  lack  of  time,  several  subjects  were  referred  back  to 
the  Committees  for  amplification  and  further  report  at  a  meeting  to 
be  held  in  September.  It  is  the  purpose  of  the  Association  to  continue 
the  work  until  the  whole  subject  of  Development  has  been  covered 
thoroughly. 

At  the  regular  meeting  of  the  Philadelphia  Association  of  Members 
of  the  American  Society  of  Civil  Engineers  held  at  the  Engineers' 
Club  on  January  6th,  1919,  it  was  recommended  by  Mr.  Richard  L. 
Humphrey  that  a  meeting  of  the  Association  be  held  in  the  latter  part  of 
January,  1919,  or  early  in  February,  for  the  purpose  of  discussing  the 
work  of  the  Committee  on  Development.  It  was  voted,  at  that  meeting, 
that  the  President  appoint  a  committee  to  consider  the  address  and  dis- 
cussions of  the  evening,  the  address  of  the  President  of  the  American 
Society  of  Civil  Engineers,  and  the  tentative  report  of  the  General  De- 
velopment Committee  of  the  Society,  with  a  view  of  organizing  vari- 
ous committees  to  be  appointed  by  the  President  of  this  Association,  to 
consider  specific  subjects  involved  in  the  addresses,  discussions,  and 
report,  and  to  recommend  to  the  Board  of  Direction  such  committees 
and  the  scope  of  the  work  of  each,  as  the  committee  may  deem  ad- 
visable. 

In  accordance  with  this  motion,  the  President  appointed  the  following 
committees :  Committee  on  Technical  Activities ;  Committee  on  Inter- 
nal Relations;  Committee  on  External  Relations;  Committee  on 
Public  Affairs. 

These  Committees  held  weekly  meetings,  and  their  reports  were 
embodied  in  the  report  of  the  Committee  on  Development  submitted 
at  the  special  meeting  held  on  February  3d,  1919.  The  report  was 
taken  up  for  discussion  by  Committees  in  the  order  named,  beginning 
with  the  report  of  the  Committee  on  Technical  Activities  and  closing 
with  that  of  the  Committee  on  Public  Affairs. 

The  reports  included  recommendations  for  many  changes  in  the 
present  method  of  Society  procedure  and  for  the  greater  usefulness  of 
the  Society  to  the  individual  member  as  well  as  to  the  public.  The 
advisability  of  more  meetings,  affiliation  with  other  organizations,  co- 
operation in  local,  State,  and  National  movements  were  thoroughly 
discussed,  as  were  also  publications,  technical  papers,  standarck,  co- 
operative educational  effort,  ethics,  fees,  salaries,  publicity,  and  other 
subjects. 

In  order  to  afford  members  an  opportunity  to  express  their  views 
on  the  subject  of  the  development  of  the  Society,  a  printed  circular 
was  sent  to  all  members  of  the  American  Society  of  Civil  Engineers 
residing  in  the  Fourth  District,  eligible  for  membership  in  the  Phila- 
delphia Association,  requesting  their  participation  in  the  discussions 
and  co-operation  in  determining  final  recommendations.  The  Associa- 
tion, through  its  committees,  has  accomplished  a  great  deal  in  the 
past  year,  and  as  an  active  programme  is  being  formulated  for  the 
coming  year,  it  is  hoped  that  every  member  of  the  Society  will  give 
the  Association  the  benefit  of  his  services  and  take  an  active  part  in 
its  work. 

The  next  meeting  of  the  Association  will  be  held  early  in  September. 

Adjourned. 
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Pittsburgh  Association,   Organized    1917. 

Robert  A.  Cumminss,  President ;  JSTathan  Schein,  Secretary-Treas- 
urer, 1510  Carson  Street.  Pittsburgh,  Pa. 

The  Annual  Meeting  of  the  Association  is  held  on  the  first  Monday 
in  October.  The  time  and  place  of  other  meetings  are  not  fixed,  but 
this  information  will  be  furnished  on  application  to  the  Secretary. 

Portland,  Ore.,  Association,  Organized   1913. 

E.  Burslem  Thomson,  President;  C.  P.  Keyser,  Secretary,  318 
City  Hall,  Portland,  Ore. 

The  Annual  Meeting  of  the  Association  is  held  on  the  second  Fri 
day  in  January.  Other  meetings  are  called  by  the  President  and  are 
usually  convened  on  Friday  evenings.  The  place  is  not  fixed,  but  this 
information  may  be  obtained  on  application  to  the  Secretary.  All 
members  of  the  American  Society  of  Civil  Engineers  are  cordially 
invited  to  attend  the  meetings. 

(Abstract  of  Minutes  of  Meetings) 

May  1 6th,  19 19. — The  meeting  was  called  to  order  at  the  Univer- 
sity Club  at  8  P.M.;  President  Thomson  in  the  chair;  C.  P.  Keyser, 
Secretary;  and  present,  also,  13  members. 

The  Secretary  read  his  letter  to  Chas.  Warren  Hunt,  Secretary  of 
the  Society,  and  the  latter's  reply,  in  the  matter  of  a  statement  relative 
to  the  approval  of  the  Association  of  the  Engineers'  Registration  Act,  in 
the  March,  1919,  Proceedmgs,  page  304,  to  which  the  Association  had 
taken  exception.  On  motion,  duly  seconded,  the  Secretary  was  in- 
structed to  reply  to  Dr.  Hunt  advising  that  Roy  A.  Klein,  Assoc.  M. 
Am.  Soc.  C.  E.,  who  furnished  the  information,  is  not  a  member  of 
the  Association. 

A  communication  was  read  from  Mr.  U.  B.  Hough,  of  the  Spokane 
Association,  and  a  member  of  the  Nominating  Committee  of  the 
Society,  the  purpose  of  which  was  to  evoke  interest  in  District  No.  12 
in  the  coming  election  of  officers  of  the  Society.  On  motion,  duly 
seconded,  the  communication  was  ordered  placed  on  file.  At  the  sug- 
gestion of  Mr.  J.  C.  Stevens,  who  observed  that  the  Association  had 
heretofore  neglected  to  use  its  influence  in  this  regard,  on  motion,  duly 
secon'ded,  the  following  ticket  was  nominated:  For. President,  Gardner 
S.  Williams;  Vice-Presidents,  E.  C.  Carter  and  Robert  A.  Cummings; 
and  Director  from  District  No.  12,  D.  C.  Henny. 

A  communication  from  Secretary  Hunt  asking  for  co-operation  with 
the  Publication  Committee  of  the  Society  in  the  work  of  reviewing 
papers  before  the  Society,  was  read.  On  motion,  duly  seconded,  the 
matter  was  referred  to  President  Thomson  with  power. 

A  letter  dated  April  2Sth,  1919,  from  S.  N.  Castle,  Secretary  of  an 
Aims  and  Objects  or  Development  Meeting,  held  in  New  York  City, 
was  read  and  ordered  filed. 

A  letter  from  J.  W.  Cunningham,  President  of  the  Oregon  Society 
of  Engineers,  asking  that  the  Association  appoint  two  delegates  to 
consider  the  coalition  of  all  engineering  bodies,  was  read.  On  motion, 
duly  seconded.  President  Thomson  and  Vice-President  Reed  were  ap- 
pointed as  such  delegates,  and  the  Secretary  was  instructed  to  advise 
Mr.  Cunningham  to  that  effect. 
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In  the  absence  of  Chairman  Hopson,  Mr.  Eeed  reported  that  the 
Committee  on  Questionnaire  was  working  on  forms  and  would  make 
a  final  report  at  the  next  meeting  of  the  Association. 

On  motion,  duly  seconded,  the  Secretary  was  instructed  to  write 
to  the  Governor  of  the  State  that,  although  the  Association  had  op- 
posed the  Engineers'  Registration  Act,  it  was  willing  and  ready  to 
co-operate,  now  that  it  had  become  a  law,  in  its  administration,  and 
to  offer  assistance  in  the  appointment  of  the  Board  of  Examiners. 

The  meeting  was  addressed  informally  by  B.  F.  Cresson,  Jr.,  M.  Am. 
Soc.  C.  E.,  on  the  establishment  and  work  of  the  New  York-New 
Jersey  Port  and  Harbor  Development  Commission,  of  which  he  is 
Consulting  Engineer. 

G.  H.  .Binkley,  M.  Am.  Soc.  C.  E.,  also  addressed  the  meeting 
briefly  on  the  attendance,  programme,  work,  etc.,  of  the  San  Francisco 
Association. 

Adjourned. 

June  4th,  1919. — The  meeting  was  called  to  order  at  8  p.  M.,  at  the 
University  Club;  President  Thomson  in  the  chair;  C.  P.  Keyser,  Sec- 
retary; and  present,  also,  17  members. 

The  minutes  of  the  meeting  of  May  16th,  1919,  were  read  and 
approved. 

Bills  for  advertising,  stationery,  etc.,  v^re  approved  and  ordered 
paid. 

The  Secretary  read  his  letter,  addressed  to  members  in  other  cities 
in  District  No.  12,  proposing  a  slate  for  officers  of  the  Society,  together 
with  replies  which  had  been  received  from  members  in  Boise,  Spokane, 
and  Seattle.  These  replies  showed  that  Boise  and  Seattle  are  in 
complete  agreement,  Tacoma  silent,  and  Spokane  offering  a  change  in 
the  nominee  for  President.  On  motion,  duly  seconded,  the  Secretary 
was  instructed  to  reply  to  members  in  Spokane  accepting  their  recom- 
mendation on  the  nominee  for  President,  the  slate  to  stand  otherwise 
as  originally  offered. 

The  Secretary  read  his  letter  to  Governor  Alcott  and  the  latter's 
reply,  in  the  matter  of  the  Association's  interest  in  the  administration 
of  the  Engineers'  Registration  Law.  On  motion,  duly  seconded,  it 
was  decided  to  recommend  a  slate  for  members  of  such  Board,  chosen 
from  names  recommended  by  the  Local  Chapter  of  the  American 
Association  of  Engineers  and  the  Oregon  Society  of  Engineers,  such 
list  to  consist,  however,  only  of  as  many  names  as  there  are  places  on 
the  Board,  with  the  additional  statement  that  the  Association  does  not 
favor  the  appointment  of  men  who  hold  public  office. 

From  the  list  submitted  by  the  Secretary,  the  following  representa- 
tives were  nominated  and  elected:  Civil,  W.  S.  Turner,  and  C.  B. 
McGonigle;  Mechanical,  Fred  M.  Hesse  and  G.  A.  Covell;  Mining, 
H.  M.  Parks  and  R.  M.  Betts;  Hydraulic,  E.  G.  Hopson  and  J.  L. 
Stannard;  and  Electrical,  O.  B.  Coldwell,  with  R.  H.  Dearborn,  as 
alternate. 

Mr.  E.  G.  Hopson  presented  the  report  of  the  Committee  on 
Questionnaire  and  Individual  Register  of  Local  Engineers.  On  mo- 
tion, duly  seconded,  the  report  was  adopted  and  the  Committee  thanked 
for  its  careful  and  thorough  work. 
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On  motion,  duly  seconded,  a  copy  of  this  report  was  ordered  to  be 
sent  to  the  Secretary  of  Engineering  Council  and  a  copy  given  to 
Mr.  G.  C.  Mason  to  present  to  the  Committee  on  Development. 

On  motion,  duly  seconded,  the  request  of  Mr.  Thomson,  Chairman 
of  the  Committee  on  Assistance  to  the  Publication  Committee,  for  the 
continuance  of  that  Committee  was  granted. 

Mr.  Mason,  the  representative  from  District  No.  12  on  the  Com- 
mittee on  Development,  stated  that  the  Committee  would  meet  in 
Minneapolis,  Minn.,  prior  to  the  Annual  Convention,  outlined  the 
present  status  of  its  work,  and  asked  for  suggestions  from  merribers 
of  the  Association.  On  motion,  duly  seconded,  a  vote  of  confidence 
in  Mr.  Mason  was  carried  unanimously. 

It  was  suggested  that  Portland  ask  for  the  next  Annual  Conven- 
tion, and,  on  motion,  duly  seconded,  President  Thomson  was  instructed 
to  appoint  a  committee  of  one  or  more  members,  to  get  in  touch  with 
Mr.  Frank  Branch  Riley  and  endeavor  to  have  his  lecture  on  "North- 
west Scenery"  delivered  before  the  Society  at  the  Annual  Convention 
in  Minneapolis. 

On  motion,  duly  seconded,  the  Committee  on  Engineers'  Registra- 
tion or  License  was  discharged. 

Adjourned. 

June  5th,  1919. — A  special  meeting  of  the  Association  was  held  at 
the  office  of  Mr.  D.  C.  Henny;  Vice-President  HoflFmark  in  the  chair; 
C.  P.  Keyser,  Secretary;  and  present,  also,  7  members. 

The  meeting  was  called  by  President  Thomson  to  reconsider  the 
action  of  the  meeting  of  June  4th,  1919,  in  the  matter  of  the  nomina- 
tion of  a  candidate  for  President  of  the  Society. 

On  motion,  duly  seconded,  the  action  of  the  Association  of  June  4th, 
concurring  with  the  Spokane  Association,  was  reconsidered,  and  Mr. 
Arthur  P.  Davis  was  nominated  as  candidate  for  President  of  the 
Society.  This  action  was  unanimous  on  the  part  of  those  present  at 
the  meeting,  and  it  was  reported,  further,  that  no  objection  had  been 
raised  to  IVIr.  Davis  by  telephone  conference  with  such  members  as 
could  be  reached,  and  who  were  not  present  at  the  meeting. 

Adjourned. 

St.   Louis  Association,   Organized    1888    (Constitution   Approved  by 
Board,   1914). 

J.  A.  Ockerson,  President;  C.  W.  S.  Sammelman,  Secretary-Treas- 
urer, 300  City  Hall,  St.  Louis,  Mo. 

The  Annual  Meeting  of  the  Association,  for  the  election  of  officers 
and  for  the  transaction  of  business,  is  held  on  the  fourth  Monday  in 
November.  Two  meetings  each  year,  for  the  presentation  and  discus- 
sion of  technical  papers,  are  held  in  the  Auditorium  of  the  Engineers 
Club  of  St.  Louis  and  are  open  to  members  of  the  Associated  Societies. 
Other  "get-together"  meetings  are  held  regularly  for  dinner  or  luncheon 
on  the  fourth  Monday  of  each  month  except  July,  August,  and  No- 
vember. 
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(Abstract  of  Minutes  of  Meeting) 

May  26th,  1 919. — The  meeting  was  called  to  order  at  1  p.  m.,  at 
the  American  Hotel;  President  Ockerson  in  the  chair;  C.  W.  S.  Sam- 
melman,  Secretary;  and  present,  also,  21  members  and  2  guests. 

The  minutes  of  the  previous  meeting  were  read  and  approved. 

After  discussion  of  the  subject,  it  was  decided,  on  motion,  duly 
seconded,  to  give  the  Programme  Committee  full  power  to  act  in  the 
matter  of  character  and  place  of  meetings. 

On  motion,  duly  seconded,  it  was  voted  that  papers  for  publication 
be  submitted  by  the  Publication  Committee  to  the  Executive  Com- 
mittee of  the  Association. 

Mr.  Baxter  L.  Brown,  a,  member  of  the  Committee  on  Development, 
requested  that  members  of  the  A.ssociation  assist  him  by  making  sug- 
gestions, and  also  presented  resolutions  adopted  by  the  District  of 
Columbia  Association,  and  by  the  Ohio,  Kansas,  and  Rochester,  N".  Y., 
Engineering  Societies. 

On  motion,  duly  seconded,  the  following  resolutions  of  the  District 
of  Columbia  Association,  were  approved,  No.  1  to  be  construed  in  its 
broadest  sense: 

"1.  Resolved,  That  the  Association  endorses  the  idea  of  a  stronger 
central  organization  of  the  engineers  of  the  United  States. 

"2.  Resolved,  That  the  Association  endorses  the  idea  of  a  National 
Department  of  Public  Works,  under  an  eminent  engineer  to  be  a  mem- 
ber of  the  Cabinet. 

"3.  Resolved,  That  the  Association  endorses  the  idea  that  the  An- 
nual Meeting  of  the  American  Society  be  composed  of  delegates  of 
Local  Associations  or  Districts. 

''4.  Resolved,  That  the  Association  reaffirms  its  position  of  last 
year,  to  the  effect  that  the  Secretary  of  the  American  Society  of  Civil 
Engineers  should  not  be  a  member  of  the  Board  of  Direction." 

The  following  resolutions  adopted  by  the  Ohio,  Kansas,  and  Roches- 
ter, N.  Y.,  Engineering  Societies,  were  approved  in  principle: 

"Whereas,  During  the  recent  world  war,  the  value  of  the  services  of 
professional  engineers  has  become  forcefully  apparent  to  and  gratefully 
appreciated  by  the  people  of  this  nation ;  and 

"Whe7-eas,  It  is  a  well  recognized  fact  that  the  compensation  received 
by  professional  engineers,  more  especially  the  younger  men,  has  always 
been  low  in  comparison  by  trades  for  services  of  no  greater  comparative 
value;  and 

"Whei-eas,  The  need  of  greater  compensation  by  professional  engi- 
neers is  felt  keenly  at  this  time,  on  account  of  the  recent  great  advance 
in  the  cost  of  living,  and  on  account  of  the  National  recognition  of  this 
economic  condition  in  dealing  with  other  professions  and  trades  enjoy- 
ing proper  representation;  and 

"Whereas,  The  American  Society  of  Civil  Engineers,  the  American 
Institute  of  Electrical  Engineers,  the  American  Society  of  Mechanical 
Engineers,  the  American  Institute  of  Mining  Engineers,  and  the  Engi- 
neering Council  formed  by  these  bodies,  seem  to  have  recognized  their 
obligation  to  professional  engineers  in  matters  pertaining  to  the  proper 
recognition  of  the  value  of  engineering  service; 
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"Be  it  Besolved,  To  appeal  to  these  four  great  National  Societies 
and  their  Engineering  Council,  praying  that  they,  in  unity,  act  in  the 
premises  by: 

"(1)  Providing  a  practical  plan  for  the  registration  and  proper 
classification  according  to  character  of  services  of  all  profes- 
sional engineers  and  their  assistants. 
"(2)  Arranging  a  standard  nomenclature  to  designate  the  various 

capacities  in  which  engineers  and  their  assistants  serve. 
"(3)  Adopting,  after  careful  study,  a  scale  of  fees  and  of  salaries 
for  the  young  men  of  the  Profession  in  such  form  that  it 
can  be  used  by  all  local  organizations  of  engineers  through 
the  nation  in  their  efforts  to  secure  a  fair  comparative  com- 
pensation in  accoi dance  with  the  value  of  services  rendered; 
and 
"(4)  Providing  a  standing  committee  to  co-operate  with  all  organi- 
zations of  engineers  in  matters  pertaining  purely  to  com 
pensation. 

"The  Ohio  Engineering  Society  pledges  its  allegiance  and  support 
to  the  four  National  Societies  in  the  measure  they  may  develop  to 
supply  these  urgent  needs  and  essential  fundamental  requirements  for 
placing  the  Profession  of  Engineering  on  a  proper  and  benefiting  plan 
of  industrial  equity." 

Adjourned. 

San  Diego  Association,  Organized  1915. 

W.  C.  Earle,  President;  P.  C.  Wueste,  Secretary-Treasurer,  Bonita, 
Cal. 

Seattle  Association,  Organized   1913. 

L.  M.  Grant,  President;  G.  A.  Collins,  Secretary,  1317  L.  C.  Smith 
Bldg.,  Seattle,  Wash. 

The  regular  meetings  of  the  Association,  with  luncheon,  are  held 
at  the  Engineers'  Club,  Arctic  Building,  Third  Avenue  and  Cherry 
Street,  at  12.15  p.  m.,  on  the  last  Monday  of  each  month.  Informal 
luncheons  are  also  held  at  12.15  p.  M.,  every  Monday  at  the  Engineers' 
Club. 

Special  evening  meetings  are  held  from  time  to  time  for  the  purpose 
of  discussing  important  topics,  and  information  concerning  these  meet- 
ings may  be  had  by  addressing  the  Secretary.  All  members  in  any 
grade  of  the  American  Society  of  Civil  Engineers  are  cordially  invited 
to  attend  the  meetings  when  in  the  vicinity,  and,  if  located  in  this 
District  for  any  length  of  time,  their  membership  in  the  Association 
will  be  appreciated. 

Southern  California  Association,  Organized  1914. 

George  G.  Anderson,  President;  Floyd  G.  Dessery,  Secretary,  511 
Central  Building,  Los  Angeles,  Cal. 

The  Southern  California  Association  of  Members  of  the  American 
Society  of  Civil  Engineers  (Los  Angeles,  Cal.)  holds  regular  monthly 
meetings  on  the  second  Wednesday  of  each  month,  the  December  meet- 
ing being  the  Annual  Meeting. 
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Informal  luncheons  in  connection  with  the  Joint  Technical  Societies 
of  Los  Angeles  are  held  at  12.15  p.  m.,  every  Thursday  at  the  Broadway 
Department  Store  Cafe. 

The  by-laws  of  the  Association  provide  for  the  extension  of  hospi- 
tality to  any  member  of  the  Society  who  may  be  temporarily  in  Los 
Angeles,  and  any  such  member  will  be  gladly  welcomed  as  a  guest  at 
any  of  the  meetings  or  luncheons. 

(Abstract  of  Minutes  of  Meeetings) 

May  14th,  1919. — The  meeting  was  called  to  order  at  6.05  p.  m.,  at 
Christopher's  Cafe;  President  Ajiderson  in  the  chair;  H.  W.  Dennis, 
Secretary,  pro  tem.j  and  present,  also,  24  members  and  22  guests. 

The  reading  of  the  minutes  of  the  previous  meeting  was  dispensed 
with,  as  they  had  already  been  printed  and  distributed  to  the  mem- 
bership. 

A  letter  from  Mr.  F.  E.  Trask,  Chairman  of  the  Committee  on 
Reconstruction  and  Development,  was  read,  and  in  the  absence  of  Mr. 
Trask,  President  Anderson  explained  the  efforts  of  this  Committee 
with  particular  reference  to  the  re-employment-  of  returned  soldiers. 

Mr.  Burdett  Moody,  Chairman  of  the  Committee  on  Co-operation 
with  Federal  Bureaus,  presented  a  report  from  that  Committee  and  a 
resolution  looking  to  the  furtherance  of  its  work  with  the  various 
Federal  Bureaus.  Mr.  F.  D.  Bowlus  suggested  that  the  United  States 
Department  of  Agriculture,  Irrigation  Division,  Bureau  of  Public 
Roads,  be  included  as  a  possible  source  of  further  information.  On 
motion,  duly  seconded,  the  resolution  as  presented  by  Mr.  Moody  was 
modified  to  include  the  suggestion  of  Mr.  Bowlus,  and  was  carried.  A 
vote  of  thanks  was  extended  to  the  Committee  which  was  continued. 

President  Anderson  reported  on  the  Committee  on  Development  of 
the  Society,  and  announced  that  a  meeting  of  this  Committee  was 
called  for  June  11th,  1919,  at  Minneapolis,  Minn. 

The  business  meeting  was  then  adjourned,  and  the  Association  re- 
convened at.  dinner.  At  the  conclusion  of  the  dinner.  President 
Anderson  introduced  the  principal  guests  of  the  evening,  the  Hon.  W.  A. 
Johnstone,  of  the  California  State  Water  Commission,  and  the  Hon. 
Jonathan  S.  Dodge,  Chairman  of  the  Los  Angeles  County  Board  of 
Supervisors,  both  of  whom  addressed  the  meeting  briefly. 

In  continuance  of  the  Symposium  on  the  subject  of  "Flood  Control 
in  Southern  California",  President  Anderson  read  a  review,  prepared 
by  himself  and  Mr.  W.  K.  Barnard,  of  the  papers  previously  presented 
on  the  subject,  and  the  discussion  was  continued  by  Messrs.  W.  D. 
Smith,  Samuel  Storrow,  C.  T.  Leeds,  E.  R.  Bowen,  A.  M.  Strong, 
F.  D.  Bowlus,  H.  Hawgood,  Ford  A.  Carpenter,  H.  W.  Dennis,  and 
Willis  Jones. 

Adjourned. 

.  June  nth,  1919. — The  meeting  was  called  to  order  at  Christopher's 
Cafe  at  7.30  p.  m.;  Vice-President  W.  K.  Barnard  in  the  chair;  F.  G. 
Dessery,  Secretary ;  and  present,  also,  20  members  and  8  guests. 

The  minutes  of  the  meeting  of  May  14th,  1919,  were  approved  as 
printed  in  the  Bulletin. 

The  minutes  of  the  meeting  of  the  Board  of  Directors  held  on 
May  14th,  1919,  were  read  and  approved. 
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F.  E.  Trask,  Chairman  of  the  Committee  on  Reconstruction  and 
Development,  presented  an  extensive  written  report  showing  the  progress 
of  the  Committee  and  the  efforts  made  in  behalf  of  returned  soldiers. 
On  motion,  duly  seconded,  the  report  was  ordered  filed  and  the  Com- 
mittee continued. 

The  Secretary  announced  new  members  of  the  Association  as  fol- 
lows: Messrs.  T.  D.  Allin,  Jay  B.  Harris,  W.  W.  Orcutt,  and  C.  R. 
Sumner. 

The  Secretary  read  a  letter  and  a  resolution  received  from  the 
Joint  Technical  Societies,  urging  Mayor-elect  M.  P.  Snyder  to  appoint 
engineers  on  the  personnel  of  the  commissions  in  the  new  City  Ad- 
ministration. 

Chairman  Moody  and  Mr.  Morris,  of  the  Committee  on  Co-operation 
with  Federal  Bureaus,  reported  progress  in  the  work  of  that  Committee 
and  promised  an  early  report. 

An  invitation  was  extended  to  members  of  the  Association  by  Mr. 
Franklin  Thomas  to  attend  the  meeting  of  the  American  Society  for 
the  Advancement  of  Science,  at  Pasadena,  Cal. 

The  Secretary  read  'a  telegram  from  Governor  Stephens  regretting 
his  inability  to  attend  the  meeting. 

Vice-President  Barnard,  of  the  Programme  Committee,  outlined 
the  changes  in  the  programme  necessitated  by  reason  of  the  absence 
of  menlbers  from  the  city. 

A  paper  entitled  "Check  Dams",  by  Mr.  F.  H.  Olmsted,  was 
presented  by  the  author,  and  the  subject  was  discussed  by  Messrs.  War- 
rington, La  Rue,  Hill,  Strong,  Ebert,  Tait,  Willis  S.  Jones,  Sawyer, 
Bowlus,  W.  D.  Smith,  Morris,  Barnard,  and  Pratt. 

After  a  reference  to  the  Conservancy  Act,  Senate  Bill  No.  280, 
which  is  now  a  law,  Vice-President  Barnard  introduced  its  author, 
Mr.  Charles  E.  Haas,  who  spoke  in  detail  on  Flood  Water  Acts  and 
Legislation. 

The  subject  of  holding  meetings  of  the  Association  during  July  and 
August,  was  brought  up  by  Vice-President  Barnard;  it  was  moved  and 
seconded  that  meetings  during  those  months  be  suspended.  After  dis- 
cussion by  Messrs.  Bowen,  La  Rue,  Barnard,  and  Moody,  it  was 
decided  to  continue  the  meetings  during  the  next  two  months. 

Adjourned. 

July  9th,  19 19. — A  called  meeting  of  the  Association  was  held 
at  Christopher's  Cafe  at  7.30  p.  m.  ;  President  George  G.  Ander- 
son in  the  chair;  F.  G.  Dessery,  Secretary;  and  present,  also,  26  mem- 
bers and  13  guests. 

The  minutes  of  the  meeting  of  June  11th,  1919,  were  read  and 
approved.  A  communication  from  Dr.  Ford  A.  Carpenter,  U.  S. 
Meteorologist,  relating  to  additional  data  in  the  daily  meteorological 
reports,  was  read,  and  by  direction  of  President  Anderson  was  referred 
to  the  Committee  on  Co-operation  with  Federal  Bureaus,  which  Com- 
mittee was  directed  to  give  the  matter  urgent  attention. 

President  Anderson  then  introduced  the  speakers  of  the  evening. 
As  a  part  of  the  Symposium  on  Flood  Control,  Mr.  C.  E.  Tait,  Senior 
Irrigation  Engineer,  Bureau  of  Public  Roads,  U.  S.  Department  of 
Agriculture,  read  an  interesting  and  comprehensive  paper  on  "Spread- 
ing Flood  Waters  as  Related  to  Flood   Control",  and  Mr.  Willis   S. 
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Jones  gave  an  interesting  extemporaneous  address  on  "Spreading  Flood 
Waters  as  Related  to  Conservation."  The  subject  matter  of  these  two 
papers  was  considered  of  such  importance,  that,  at  the  suggestion  of 
Mr.  A.  L.  Sonderegger,  it  was  made  the  topic  of  discussion  at  the 
next  meeting. 

Mr.  Hawgood,  a  member  of  the  Board  of  Direction  of  the  Society, 
gave  an  interesting  account  of  the  work  accomplished  by,  and  the  enter- 
tainment of  members  at,  the  Annual  Convention,  at  Minneapolis  and 
St.  Paul,  Minn.,  and  paid  high  tribute  to  the  services  performed  by 
President  Anderson  as  a  member  of  the  Committee  on  Development. 

President  Anderson  reviewed,  at  some  length,  the  work  of  the 
Committee  on  Development  and  its  efforts  at  the  meeting  in  Minne- 
apolis, Minn.,  and  stated  that  practically  all  the  changes  suggested  by 
the  Association  had  been  embodied  in  its  report  and  that  its  report, 
as  outlined,  is  only  fundamental  of  the  final  report. 

Mr.  Sonderegger,  of  the  Committee  on  Co-operation  with  Federal 
Bureaus,  made  a  verbal  report  on  the  information  secured  at  Washing- 
ton, D.  C,  on  Engineering  Council,  and  the  Secretary  read  a  communi- 
cation from  Mr.  M.  O.  Leighton,  Chairman  of  the  Service  Committee 
of  Engineering  Council. 

President  Anderson  and  Mr.  Hawgood  commented  on  the  efforts  of 
Engineering  Council,  and  it  was  suggested  that  members  of  the  Asso- 
ciation desiring  engineering  information  take  advantage  of  the  offer 
to  that  effect  contained  in  Mr.  Leighton's  letter. 

Adjourned. 

Spokane  Association,  Organized  1914. 

Harold  J.  Doolittle,  President;  Charles  E.  Davis,  Secretary,  City 
Engineer's  Office,  Spokane,  Wash. 

The  regular  meetings  of  the  Association  are  held  on  the  second 
Friday  of  each  month,  except  July  and  August.  The  hour  and  place 
of  meeting  are  not  fixed,  but  this  information  will  be  furnished  on 
application  to  the  Secretary. 

Visiting  members  are  invited  to  attend  the  meetings. 

Texas  Association,  Organized   1913. 

R.  J.  Potts,  President;  J.  H.  Brillliart,  Secretary,  Care,  Mosher 
Mfg.  Co.  Dallas,  Tex. 

(Abstract  of  Minutes  of  Meeetings) 

April  25th,  I9I9' — The  meeting  was  called  to  order  at  the  St. 
Anthony  Hotel,  San  Antonio,  Tex.,  at  10  a.  m.;  President  R.  J.  Potts 
in  the  chair;  E.  W.  Robinson,  Secretary  pro  tern.;  and  present,  also, 
28  members  and  12  guests. 

The  minutes  of  the  meetings  of  December  13th  and  14th,  1918,  held 
in  Dallas,  Tex.,  were  read  and  approved. 

President  Potts  read  a  paper  prepared  by  Mr.  J.  H.  Brillhart  who 
was  unable  to  be  present,  entitled  "Suggested  Change  for  the  American 
Society  of  Civil  Engineers."  The  paper  brought  out  considerable  dis- 
cussion by  those  present  in  regard  to  the  proposed  activities  of  the 
Committee  on  Development  of  the  Society. 
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Mr.  J.  M.  Howe,  Chairman  of  the  Legislative  Committee,  reported 
on  the  work  of  that  Committee  in  its  efforts  to  secure  the  passage  of  an 
Engineers'  License  Bill  through  the  State  Legislature.  It  is  expected 
that  this  bill  will  be  passed  and  become  a  law  at  the  next  session  of 
the  Legislature. 

Professor  F.  E.  Griesecke  presented  a  paper  on  "Improving  Concrete 
by  Redding",  which  was  generally  discussed. 

Adjourned  at  12.45  P.  m. 

The  meeting  reconvened  at  2.30  p.  m.,  with  President  Potts  in  the 
chair;  E.  W.  Robinson,  Secretary  pro  tern. 

Mr.  C.  S.  Fowler,  a  member  of  the  State  Highway  Commission  of 
Texas,  addressed  the  meeting  in  regard  to  the  v/ork  to  be  undertaken 
by  that  Commission.  Subsequently,  at  the  request  of  Mr.  Fowler,  the 
following  resolution,  was,  on  motion,  duly  seconded,  adopted: 

"Resolved,  That  a  special  committee  of  five,  be  appointed  to  co- 
operate with  the  State  Highway  Department  in  regard  to  the  engineer- 
ing features  of  highway  work  in  Texas". 

President  Potts  subsequently  announced  the  names  of  the  com- 
mittee as  follows:  Messrs.  J.  F.  Witt,  Chairman,  J.  M.  Howe,  Manton 
Hannah,  J.  C.  Nagle,  and  Terrell  Bartlett. 

Mr.  M.  C.  Irwin,  formerly  Assistant  City  Engineer  of  San  Antonio, 
in  charge  of  sewers,  presented  a  paper  entitled  "The  San  Antonio 
Sewer  System."  In  addition,  Mr.  Irwin  gave  a  short  description  of 
some  tests  recently  made  at  the  plant  of  the  San  Antonio  Sewer  Pipe 
Works  on  the  strength  of  culverts  constructed  of  vitrified  clay  seg- 
mental blocks. 

Maj.  J.  B.  Hawley  addressed  the  meeting  on  his  work  in  connection 
with  water  supply  and  sewage  disposal  in  France. 

A  paper  entitled  "Effect  of  Mineral  Aggregate  on  the  Life  of 
Bitulithic  Pavement",  was  presented  by  Mr.  Roy  M.  Green,  and  illus- 
trated by  samples  cut  from  existing  pavements  in  various  cities  in 
Texas. 

The  President  addressed  the  meeting  briefly  relative  to  membership 
in  the  Texas  Association. 

Adjourned. 

April  26th,  1919. — The  meeting  reconvened  at  10  A.  M.;  President 
Potts  in  the  chair;  and  E.  W.  Robinson,  Secretary  pro  tern. 

Twelve  men  were  elected  to  membership  in  the  Association. 

The  President  read  communications  from  Mr.  Brillhart  in  regard 
to  the  work  of  the  Committee  on  Development  of  the  Society;  from 
George  F.  Horton,  President  of  the  Texas  Association  of  General  Con- 
tractors, relative  to  the  practice  of  engineers  advertising  for  the  receiv- 
ing of  bids  when  there  is  little  or  no  chance  of  a  contract  being 
awarded;  from  Charles  Warren  Hunt,  Secretary  of  the  Society,  in 
regard  to  the  appointment  of  a  committee  to  assist  the  Publication 
Committee  of  the  Society;  and  from  Mr.  F.  C.  Packard  expressing 
regret  at  being  unable  to  attend  the  meeting. 
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After  a  short  discussion  of  Secretary  Hunt's  communication,  the 
President  was  authorized,  on  motion,  duly  seconded,  to  forward  to 
Mr.  Hunt  a  list  of  names  of  members  whom  he  considered  to  be 
qualified  to  co-operate  with  the  Publication  Committee  of  the  Society. 

After  discussion  of  Mr.  Horton's  letter,  the  President  was,  on 
motion,  duly  seconded,  authorized  to  appoint  a  Resolution  Committee. 
President  Potts  subsequently  appointed  the  following  as  such  com- 
mittee: Messrs.  J.  B.  Hawley,  Chairman,  A.  C.  Love,  and  C.  N.  Black. 

The  following  resolution  was  presented  by  the  Resolution  Coai- 
mittee : 

"Resolved,  that  it  is  the  sense  of  this  Association: 

"{a)  That  members  should  decline  to  assent  to  advertisement  for 
proposals  or  other  formal  solicitation  of  bids  on  work  unless  sufficient 
funds  for  construction  shall  have  been  provided. 

"(b)  That  certified  checks  accompanying  bids  should  be  fixed  at 
reasonable  size  only. 

"(c)  That  all  certified  checks  accompanying  bids,  excepting  that 
of  the  successful  bidder,  be  returned  upon  award  of  the  contract." 

Mr.  R.  G.  Uptcn,  of  the  State  Bureau  of  Sanitary  Engineering, 
addressed  the  meeting  on  the  work  of  that  Bureau  and  requested  the 
endorsement  of  the  Association  of  its  work.  On  motion,  duly  seconded, 
the  President  was  authorized  to  appoint  a  committee  to  co-operate  with 
and  endorse  the  general  scope  of  the  work  of  the  State  Bureau  of 
Sanitary  Engineering.  The  President  later  announced  the  appointment 
of  the  following  committee:  Messrs.  J.  B.  Hawley,  Chairman,  A.  J. 
Wise,  and  E.  W.  Robinson. 

Capt.  J.  D.  Fauntleroy,  District  Engineer  of  the  U.  S.  Office  of 
Public  Roads,  gave  an  address  on  "Federal  Co-operation  in  Highway 
Construction." 

The  meeting  was  addressed  by  Mr.  W.  W*.  Mellen,  of  the  Sinclair 
Gulf  Refining  Company,  on  "Methods  and  Details  of  Oil  Refining." 

On  motion,  duly  seconded,  a  vote  of  thanks  was  extended  to  Mr. 
Brillhart  for  his  excellent  paper  on  "Suggested  Change  for  the  Ameri- 
can Society  of  Civil  Engineers." 

Mr.  J.  A.  Dutton,  of  the  Texas  Willite  Road  Construction  Com- 
pany, addressed  the  meeting  on  "Roads  Constructed  under  the  Willite 
Patent." 

On  motion,  duly  seconded,  a  vote  of  thanks  was  extended  to  the 
management  of  the  St.  Anthony  Hotel  for  the  meeting  facilities  pro- 
vided. 

On  motion,  duly  seconded,  a  vote  of  thanks  was  also  extended  to 
the  Local  Committee  for  the  arrangements  made  for  the  meeting. 

Adjourned. 

Utah  Association,  Organized  1916. 

A.  B.  Villadsen,  President,  304  Dooly  Bldg.,  Salt  Lake  City,  Utah. 

The  Annual  Meeting  of  the  Association  is  held  on  the  first  Wednes- 
day in  April.  The  time  of  other  meetings  is  not  fixed,  but  this  infor- 
mation will  be  furnished  on  application  to  the  President. 
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PRIVILEGES  OF  ENGINEERING  SOCIETIES 

EXTENDED  TO  MEMBERS  OF  THE 
AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

Members  of  the  American  Society  of  Civil  Engineers  will  be  wel- 
come in  the  Reading  Rooms  and  at  the  meetings  of  many  engineering 
societies  in  all  parts  of  the  world.  A  list  of  such  societies  will  be 
found  on  pages  41  and  42  of  the  Year  Book  of  the  Society  for  1919. 
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NEW  BOOKS* 

(From  May  1st  to  July  31st,  1919) 

The   statements   made   in   these   notices   are   taken   from   the   books 
themselves,  and  this  Society  is  not  reponsible  for  them. 


DONATIONS  TO  ENGINEERING  SOCIETIES  LIBRARY 

ELECTRICITY  AND  MAGNETISM  FOR  ENGINEERS: 

Part  II,  Electrostatics  and  Alternating  Currents.  By  Harold 
Pender.  N.  Y.,  McGraw-Hill  Book  Co.,  Inc. ;  Lond..  Hill  Publishing 
Co.,  Ltd.,  1919.    221  pp.,  172"illus.,  9x6  in.,  cloth.     $2.00. 

The  author  gives,  from  an  engineering  point  of  view,  a  description  of  the  more 
important  effects  commonly  described  as  electrical  and  magnetic  phenomena,  and  the 
application  of  these  laws  to  some  of  the  simpler  problems  which  arise  in  connection 
with  the  generation,  transmission,  and  utilization  of  electrical  phenomena.  The  book 
is  intended  for  college  instruction. 

MAGNETISM  AND  APPLICATIONS  OF  MAGNETS. 

By  John  D.  Ball.  (School  of  Practical  Electricity,  Book  4.)  Mil- 
waukee, Electroforce  Publishing  Co.  (copyright  1919).  113  pp.,  95 
illus.,  tab.,  10  X  7  in.,  cloth.     $1.50.  (Gift  of  Author.) 

This  volume,  which  is  one  of  a  series  of  textbooks  for  technical  high  schools, 
trade  schools,  etc.,  combines  a  brief  description  of  the  laws  and  principles  of 
magnetism  and  the  commercial  uses  of  magnets  with  a  selection  of  laboratory  experi- 
ments to  illustrate  the  theories  of  magnetism  and  electro-magnetism.  Only  elemen- 
tary mathematics  is  used. 

CUTTING  CENTRAL  STATION   COSTS: 

Ways  by  Which  Central  Station  Managers,  Operating  Engineers, 
and  Sales  Managers  are  Meeting  High  Costs.  Compiled  by  S.  B. 
Williams.  N.  Y.,  Published  by  Electrical  World;  McGraw-Hill  Book 
Co.,  Inc.,  Sole  Selling  Agents,  1919.     322  pp.,  illus.,  9x6  in.,  cloth. 

$2.00. 

The  Commercial  Editor  of  the  Electrical  World  has  here  collected  the  material 
contributed  to  that  journal  during  the  last  nine  months  of  the  war,  explaining 
methods  adopted  by  various  central  stations.  Economies  in  boiler  and  generating 
rooms,  line  construction  and  distribution  methods  and  substation  practice,  com- 
fnercial  practice,  and  administrative  plans  are  discussed. 

ELECTRICAL  AIDS  TO  GREATER  PRODUCTION: 

Plans,  Methods,  and  Appliances  by  Which  Industrial  Electrical 
Engineers  are  Meeting  Increased  Demands  for  Power.  Compiled  and 
Edited  by  Allen  M.  Perry.  :N.  Y.,  Published  by  ElectHcal  World, 
McGraw-Hill  Book  Company,  Inc.,  1919.  332  pp.,  illus.,  chart,  tab., 
9x6  in.,  cloth.    $2.00. 

The  Engineering  Editor  of  Electrical  World  has  prepared  this  volume  from 
articles  on  the  application  of  electricity  to  plants,  which  have  appeared  in  that 
periodical  during  tlie  last  few  years.  It  summarizes  the  methods  that  have  arisen 
from  the  necessity  for  increased  factory  output  and  reduced  cost  of  production, 
caused  by  the  war,  in  many  classes  of  industries.  Contents  :  General  Power  Problems 
of  Industrial  Plants  ;  Distribution,  Transformation,  Switching,  and  Protection  ; 
Motors,  Control,  Specific  Applications,  Troubles  and  Remedies  ;  Illumination — Selec- 
tion of  Equipment,  Economies,  and  Specific  Applications  ;  Electric  Furnaces,  Welding, 
etc.  ;  Meters  and  Measurements  as  Applied  to  Industries  ;  Handling  Material  in  Indus- 
trial  Plants  with   Electric  Tractors  :    Out-door   Substations. 

•Unless  otherwise  specified,  books  in  this  list  have  been  donated  by  the  publishers. 
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LABORATORY  EXPERIMENTS  WITH  DIRECT  CURRENTS. 

By  F.  E.  Austin.  [Hanover,  N.  H.,  copyright  1917.]  152  pp., 
illus.,  7x5  in.,  flexible  cloth.     (Gift  of  Author.) 

The  subject-matter  includes  a  laboratory  course,  covering  about  forty  hours,  for 
students  in  technical  and  industrial  high  schools,  etc.,  based  on  the  author's 
experience  as  a  teacher.  The  chief  aim  is  to  make  evident  some  of  the  engineering 
applications  of  direct  currents. 

INDUCTION  COILS  IN  THEORY  AND  PRACTICE. 

By  F.  E.  Austin.  [Hanover,  N.  H.,  copyright  1919.]  64  pp.,  45 
illus.,  9x6  in.,  cloth.     $1.00. 

This  is  a  presentation  of  the  fundamental  principles  of  the  induction  coil,  for  use 
as  a  textbook.  Intended  to  enable  the  student  to  construct  induction  coils  to  meet 
a  variety  of  demands,  as  well  as  to  construct  coils  to  fulfill  specific  requirements. 

MARINE    INSURANCE: 

Its  Principles  and  Practice.  By  William  D.  Winter.  N.  Y., 
McGraw-Hill  Book  Co.,  Inc.;  Lond.,  Hill  Publishing  Co.,  Ltd.,  1919. 
433  pp.,  8x6  in.,  cloth.     $3.50. 

In  this  treatise,  the  writer  presents  a  thorough,  simple  exposition  of  marine 
insurance,  suited  to  the  needs  of  shipping  men,  merchants,  and  others  who  require 
a  general  knowledge  of  the  subject.  The  text  is  based  on  a  course  of  lectures  given 
at  New  York  University. 

ENGINEERING    DESCRIPTIVE    GEOMETRY   AND    DRAWING: 

A  Treatise  on  Line  Drawing,  Descriptive  Geometry,  and  Engineer- 
ing or  Mechanical  Drawing,  for  the  Use  of  Midshipmen  at  the  United 
States  Naval  Academy.  By  Frank  W.  Bartlett  and  Theodore  W.  John- 
son. N.  Y.,  John  Wiley  &  Sons,  Inc.;  Lond.,  Chapman  &  Hall,  Ltd., 
1919.    617  pp.,  illus.,  pi.,  tab.,  9x6  in.,  cloth.    $5.50. 

This  volume  consists  of  three  independent  treatises  on  Line  Drawing,  Engineer- 
ing Descriptive  Geometry,  and  Engineering  Drawing.  Collectively,  they  represent 
the  course  in  drawing  at  the  United  States  Naval  Academy  and  are  intended  to  pro- 
vide a  complete  course  for  students  with  no  previous  knowledge  of  mechanical 
drawing.  Part  1  has  been  written  to  replace  Bartlett's  "Mechanical  Drawing."  Part  2, 
which  treats  of  the  science  of  orthographic  projection,  was  issued  as  a  separate  work 
in  1910,  and  has  been  revised  to  date.  Part  3,  the  work  of  Professor  Johnson,  deals 
with  the  application  of  Parts  1  and  2  to  the  needs  of  engineers,  draftsmen,  and 
mechanics,  for  practical  construction  of  machines  of  every  kind.  Part  3  is  alsg 
issued  separately  for  the  use  of  those  who  wish  a  general  course  in  mechanical 
drawing. 

THE  AMERICAN  MACHINIST  SHOP  NOTE   BOOK: 

A  Collection  of  Articles,  Written  for  the  American  Machinist  by 
Practical  Men,  Covering  a  Wide  Variety  of  Machine  Shop  Activities 
and  Giving  the  Solutions  of  Problems  That  have  Arisen  in  Machine 
Shops  the  World  Over.  Compiled  by  E.  A.  Suverkrop.  N.  Y.,  Pub- 
lished by  American  Machinist;  McGraw-Hill  Book  Co.,  Inc.,  Sole  Sell- 
ing Agents.    301  pp.,  223  illus.,  9x6  in.,  cloth.    $2.00. 

A  collection  of  methods  for  dealing  with  difficult  or  unusual  machine-shop  jobs, 
compiled  from  the  periodical  mentioned,  and  classified  unden  the  contents  to  facilitate 
ready  reference.  The  articles  show  methods  that  have  been  successful  and  are  sug- 
gestive to  the  machinist  faced  by  similar  difficulties.  Contents  :  Drafting  and  Design  ; 
Patterns  and  Foundry  ;  Forge  Shop,  Hardening  and  Tempering ;  Drilling  Machine  : 
Engine  loathe  ;  The  Milling  Machine  ;  Planer  and  Shaper ;  Tool  Making ;  Die  and 
Press  Work  ;  Gages  ;  Grinding ;  Boring ;  Gearing ;  Screw  Machine ;  Shop  Tools, 
Appliances  and  Expedients. 
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BOILER  CHEMISTRY  AND  FEED-WATER  SUPPLIES. 

By  J.  H.  Paul.  Lond.  and  N.  Y.,  Longmans,  Green  and  Co.,  1919. 
242  pp.,  1  pi.,  tab.,  diag.,  9x6  in.,  cloth.     $4.50. 

The  lack  of  any  adequate  discussion  of  the  chemical  reactions  -which  occur  in 
high-pressure  boilers  fed  with  natural  waters,  and  of  the  effects  of  these  reactions 
on  the  steaming  capacity  of  the  boiler  and  on  the  metal  of  which  it  is  made,  have 
led  the  author  to  prepare  this  volume,  in  which  he  gives  the  knowledge  gained  by 
long  practical  experience  with  boilers  under  varied  circumstances  and  conditions. 
As  far  as  possible,  he  has  stated  the  facts  and  his  conclusions  in  the  language  of 
every-day  life. 

EXCAVATION: 

Machinery  Methods  and  Costs,  Including  a  Revision  of  "Excavating 
Machinery."  By  Allen  Boyer  McDaniel.  N.  Y.,  McGraw-Hill  Book 
Co.,  Inc.;  Lond.,  Hill  Publishing  Co.,  Ltd.,  1919.  18  -f  542  pp.,  209 
illus.,  9x6  in.,  cloth.    $5.00. 

Frequent  requests  for  information  on  recent  types  of  excavators  and  the  newer 
uses  of  older  types,  have  led  the  author  of  this  work  to  prepare  it  to  replace  his 
"Excavating  Machinery",  published  in  1913.  The  present  work  is  divided  into  two 
sections  ;  the  first  describes  the  construction,  method  and  typical  cost  of  operation  of 
each  type  of  excavator,  the  second  is  a  comparative  study  of  the  efficient  and 
economic  use  of  the  different  types  of  machines  in  the  various  fields  of  construction 
work.  Highway  and  railroad  construction,  reclamation,  river,  harbor,  canal  and 
municipal  work,  quarrying,  tunneling,  and  mining  are  considered.  References  to  the 
literature  are  included. 

LIQUID   FUELS    FOR   INTERNAL   COMBUSTION    ENGINES: 

A  Practical  Treatise  for  Engineers  and  Chemists.  By  Harold 
Moore.  N.  Y.,  D.  Van  J^ostrand  Co.,  1918.  15  +  200  pp.,  49  illus., 
tab.,  9x6  in.,  cloth.     $5.00. 

The  author  describes  in  Part  1  of  this  volume  the  chemical  differences  between 
the  various  fuels,  petroleum,  shale  oil,  coal  and  lignite  tars,  wood  and  peat  dis- 
tillation products,  oils  and  alcohols,  which  are  used  for  internal  combustion  engines. 
In  Part  2,  these  fuels  are  classified  according  to  their  suitability  for  use  in  engines 
fitted  with  carbureters,  vaporizers,  or  atomizers.  Part  .3,  presents  methods  for  the 
examination  and  valuation  of  liquid  fuels,  with  a  view  to  their  use  in  these  engines, 
the  procedure  in  such  cases  being  different  from  that  used  in  determining  their  value 
for  external  combustion. 

MOTOR  VEHICLE  ENGINEERING: 

Engines  (For  Automobiles,  Trucks,  and  Tractors).  By  Ethelbert 
Favary.  N.  Y.,  McGraw-Hill  Book  Company,  Inc.;  Lond.,  Hill  Pub- 
lishing Co.,  Ltd.,  1919.  12  +  333  pp.,  133  illus.,  39  tab.,  9x6  in.,  cloth. 
$3.00. 

The  present  volume,  the  first  of  a  contemplated  series  Intended  to  give  designers, 
engineers,  and  students  a  concise  summary  of  modern  practice  in  automobile  design 
and  construction,  deals  with  engines.  It  illustrates  standard  designs  for  all  engine 
parts  and  gives  the  formulas  for  determining  the  strength  and  dimensions  of  these 
parts,  together  with  other  useful  information.      Only  simple  mathematics  is  used. 

PUMPING  MACHINERY: 

A  Treatise  on  the  History,  Design,  Construction,  and  Operation  of 
Various  Forms  of  Pumps.  By  Arthur  M.  Greene,  Jr.  2d  Edition, 
Revised,  N.  Y.,  John  Wiley  &  Sons,  Inc.;  Lond.,  Chapman  &  Hall, 
Ltd.,  1919.    703  pp.,  504  illus.,  tab.,  9x6  in.,  cloth.    $4.00. 

Gives  a  brief,  historical  review  of  the  development  of  pumping  machinery, 
describes  the  action  of  a  number  of  common  forms  of  pumps  and  states  the  methods 
of  design  of  pumping  apparatus.  It  is  intended  to  develop  certain  general  principles 
of  mechanics  which  are  applicable  to  pumping  machinery,  as  well  as  to  train  the 
student  in  application  of  ttie  theoretical  portions  of  an  engineering  course.  The 
descriptive  chapters  on  modern  pumps  have  been  prepared  from  the  catalogues  and 
bulletins  of  manufacturers  and  from  current  technical  literature.  A  full  bibliog- 
raphy is  included. 


733  NEW  BOOKS  [Society  Affairs. 

AIRPLANE  DESIGN  AND  CONSTRUCTION. 

By  Ottorino  Pomilio.  N.  Y.,  McGraw-Hill  Book  Company,  Inc.; 
Lond.,  Hill  Publishing  Company,  Ltd.,  1919.  403  pp.,  248  illus.,  58 
tab.,  9x6  in.,  cloth.     $5.00. 

A  book  on  the  structure  and  design  of  airplanes,  in  which  the  results  of 
European  experimental  research  in  aero-dynamics  are  presented  in  considerable 
detail.  The  problems  relating  to  airplane  design  and  operation  are  analyzed,  work- 
ing formulas  are  derived,  and  the  data  needed  by  designers  are  presented. 

ABRASIVES  AND  ABRASIVE  WHEELS  : 

Their  Nature,  Manufacture,  and  Use;  A  Complete  Treatise  on  the 
Manufacture  and  Practical  Use  of  Abrasives,  Abrasive  Wheels,  and 
Grinding  Operations.  By  Fred  B.  Jacobs.  N".  Y.,  The  Norman  W. 
Henley  Publishing  Co.,  1919.  338  pp.,  174  illus.,  1  por.,  8x5  in.,  cloth. 
$3.00. 

This  work  opens  with  descriptions  of  the  various  natural  and  artificial  abrasives, 
the  manufacture  of  grinding  wheels  and  artificial  sharpening  stones,  the  grades 
established  In  commerce,  and  the  methods  of  testing  grinding  wheels.  Chapters  fol- 
low on  the  care  of  wheels,  dust  collecting  systems  and  safeguards,  abrasive  papers 
and  cloths,  methods  of  surface,  cylindrical,  and  internal  grinding,  special  grinding 
operations,  and  cutter  and  saw  sharpening.  The  author  writes  from  experience  as  a 
machinist  and  as  a  salesman  of  grinding  wheels. 

PRACTICAL  SHELL  FORGING 

And  the  Plastic  Deformation  of  Steel  and  Its  Heat  Treatment. 
By  Clifford  O.  Bower.  N.  Y.,  Longmans,  Green  &  Co.,  1919.  279  pp., 
152  illus.,  4  pi.,  17  tables,  10  x  6  in.,  cloth.    $10.50. 

This  volume,  by  an  experienced  British  forge  master.  Is  a  detailed  account  of 
the  processes  of  shell  manufacture,  in  which  particular  attention  is  given  to  the 
laws  governing  the  plastic  deformation  of  steel  at  high  temperatures  and  the  varia- 
tions in  its  physical  character  to  be  obtained  by  thermal  treatment.  It  will  be  useful 
indirectly,  the  author  hopes,  to  all  persons  engaged  in  the  manufacture  of  hydraulic 
forgings. 

MILITARY   GEOLOGY   AND   TOPOGRAPHY: 

A  Presentation  of  Certain  Phases  of  Geology,  Geography,  and 
Topography  for  Military  Purposes.  Herbert  E.  Gregory,  Editor.  Pre- 
pared and  Issued  under  the  Auspices  of  the  Division  of  Geology  and 
Geography,  National  Research  Council.  New  Haven,  Yale  Univer- 
sity Press,  1918.    281  pp.,  illus.,  pi.,  maps,  9x6  in.,  cloth.    $1.25. 

This  book  is  the  result  of  a  preliminary  effort  to  meet  the  need  which  the 
Great  War  has  demonstrated  for  a  more  widely  diffused  knowledge  of  geology  as  an 
aid  in  conducting  military  operations  and  in  the  solution  of  economic  problems 
relating  to  raw  materials.  Attention  is  given  mainly  to  those  facts  and  principles 
that  have  proven  to  be  applicable  to  military  problems.  Bibliographies  for  supple- 
mentary reference  study  are  included. 

THE  CANADIAN  MINING  MANUAL,   1918: 

A  Handbook  of  Information  Concerning  the  Minerals  and  Mines 
of  Canada.  Edited  by  Reginald  E.  Hore.  Toronto,  Mines  Publishing 
Co.  (copyright  1919).  352  pp.,  illus.,  pi.,  por.,  maps,  tab.,  diag.,  11  x  9 
in.,  cloth.    $5.00. 

This  is  the  fourth  edition  of  this  handbook  of  Canadian  minerals,  metals,  mining, 
and  metallurgical  companies,  in  which  the  chief  objects  are  to  present  concisely 
matters  of  interest  to  persons  connected  with  the  mining  industry  and  to  attract  atten- 
tion to  the  possibilities  of  Canadian  mineral  resources.  A  preliminary  survey  of 
progress  in  1918  and  a  summary  of  the  official  reports  for  1917  are  given  for  each 
province  and  product.  There  are  also  a  number  of  special  articles  on  topics  of 
interest,  a  directory  of  mining  companies,  and  a  list  of  the  producers  of  various  mine 
products. 


August,  1919.]  NEW  BOOKS  733 

STANDARDIZATION  OF   MINING   METHODS. 

By  Charles  A.  Mitke.  A  Series  of  Important  Articles  Eeprinted 
from  Engineering  and  Mining  Journal.  X.  Y.,  Published  by  Engineer- 
ing and  Mining  Journal,  McGraw-Hill  Book  Co.,  Inc.,  1919.  110  pp., 
47  illus.,  6  charts,  4  tab.,  7x5  in.,  cloth.     $1.50. 

As  mining  engineer  for  the  Phelps  Dodge  Corporation,  the  author  has  studied 
mining  practices  in  detail,  with  a  view  to  the  establishment  of  standard  methods. 
The  present  volume  is  based  on  his  experience  and  is  an  account  of  the  standardiza- 
tion of  various  mining  practices  in  the  interests  of  safety  and  economy. 


MINERAL  DEPOSITS. 

By  Waldemar  Lindgren.  2d  Edition.  N.  Y.,  McGraw-Hill  Book 
Company;  Lond.,  Hill  Publishing  Co.,  Ltd.,  1919.  957  pp.,  illus.,  tab., 
9x6  in.,  cloth.    $5.00. 

Mineral  deposits  are  usually  classified  and  described  by  the  metals  or  sub- 
stances which  they  contain  ;  for  instance,  deposits  of  copper  are  described  together, 
with  little  or  no  effort  to  separate  them  into  genetic  groups.  This  book  is  the  out- 
come of  a  desire  to  place  the  knowledge  of  mineral  deposits  on  the  broader  and  more 
comprehensive  basis  of  a  consistent  genetic  classification,  and  thus  bring  it  into  a 
more  worthy  position  as  an  important  branch  of  geology.  In  this  second  edition,  all 
the  chapters  liave  been  revised  and  several  have  been  largely  rewritten.  A  discus- 
sion of  metallogenetic  epochs  has  been  added,  as  well  as  an  index  by  elements. 
Some  less  essential  descriptions  have  been  excised,  in  order  that  the  book  might  not 
increase  in  bulk. 

MATHEMATICS  FOR  ENGINEERS: 

Part  I,  Including  Elementary  and  Higher  Algebra,  Mensuration  and 
Graphs,  and  Plane  Trigonometry.  By  W.  N.  Rose.  (The  Directly- 
Useful  Technical  Series.)  N.  Y.,  E.  P.  Dutton  &  Co.  (1919).  510  pp., 
257  illus.,  11  tab.,  9x6  in.,  cloth.     $5.00. 

This  treatise  endeavors  to  cover  all  the  mathematical  work  needed  by  students 
and  engineers  in  their  practice,  and  is  intended  also  to  serve  as  a  reference  book  for 
private  study.  Part  I  deals  with  the  fundamental  rules  and  processes  of  Algebra,  Plane 
Trigonometry,  Mensuration,  and  Graphs.  Practical  applications  having  a  direct  bear- 
ing on  engineering  practice  are  added  in  the  greater  number  of  instances,  and  many 
calculations,  tables,  and  charts,  designed  to  make  the  book  of  the  greatest  possible 
assistance  to  busy  engineers,  are  included. 

JAMES  WOODHOUSE,  A  PIONEER  IN  CHEMISTRY,   1770-1809. 

By  Edgar  F.  Smith.  Phila.,  The  John  C.  Winston  Co.,  1918.  299 
pp.,  1  pi.,  1  por.,  8x5  in.,  cloth.     $1.50. 

Dr.  Smith's  account  of  the  life  and  labors  of  James  Woodhouse  is  a  valuable 
contribution  to  the  early  history  of  chemistry  in  America.  Woodhouse  was  elected 
Professor  of  Chemistry  at  the  University  of  Pennsylvania  in  1795  and  retained  this 
connection  until  his  death  in  1809.  He  was  an  industrious  and  ingenious  chemist, 
who  by  his  work  and  writings  did  much  to  establish  the  teaching  of  chemistry  on  a 
sound  basis  and  to  arouse  interest  in  the  industrial  applications  of  the  science. 

THE  APPLICATIONS  OF  ELECTROLYSIS  IN  CHEMICAL  INDUSTRY, 

By  Arthur  J.  Hale.  (Monographs  on  Industrial  Chemistry.)  Lond. 
and  N.  Y.,  Longmans,  Green  and  Co.,  1918.  148  pp.,  56  illus.,  9x6 
in.,  cloth.     $2.50. 

The  author  describes  briefly  the  electrolytic  refining  and  winning  of  metals,  the 
production  of  hydrogen  and  oxygen,  chlorin,  caustic  soda,  hypochlorites,  chlorates  and 
perchlorates,  and  of  various  other  organic  and  inorganic  compounds.  References  to 
the  literature  and  patents  are  included. 


734  NEW  BOOKS  [Society  Affairs 

A    SYSTEM   OF    PHYSICAL    CHEMISTRY. 

By  William  C.  McC.  Lewis.  2d  Edition.  N.  Y.  and  Lond.,  Long- 
mans, Green  and  Co.,  1918.    3  vol.,  diagrams,  9x6  in.,  cloth.    $4.50. 

Professor  Lewis'  work  is  intended  as  a  general  textbook  for  use  by  those  who 
already  possess  some  knowledge  of  both  physics  and  chemistry  and  as  a  fairly  com- 
prehensive account  of  our  present  knowledge  of  the  subject.  It  is  well  equipped  with 
references  to  the  original  literature,  and,  therefore,  is  useful  for  reference  use.  A 
third  volume,  on  the  Quantum  theory,  has  been  added  in  this  edition.  Other  changes, 
necessitated  by  the  advances  made  since  the  previous  edition,  have  caused  con- 
siderable expansion  of  the  book. 

AN  INTRODUCTION  TO  THE  PHYSICS  AND  CHEMISTRY  OF  COLLOIDS. 

By  Emil  Hatschek.  3d  Edition.  Phila.,  P.  Blakiston's  Son  and 
Co.,  1919.     116  pp.,  17  illus.,  7x5  in.,  cloth.     $1.50. 

This  small  volume  is  intended  to  introduce  readers  with  a  reasonable  knowledge 
of  physics  and  chemistry,  to  the  fundamental  facts  and  methods  of  this  important 
branch  of  physical  chemistry.  Small  additions  and  corrections  have  been  made  to 
this  edition,  to  include  such  recent  advances  as  fall  within  the  scope  of  a  brief 
introductory  work. 

A  CENTURY  OF  SCIENCE  IN  AMERICA: 

With  Special  Reference  to  the  American  Journal  of  Science,  1818- 
1918.  By  Edward  Salisbury  Dana  and  others.  New  Haven,  Yale  Uni- 
versity Press,  1918.    458  pp.,  22  por.,  9x6  in.,  cloth.    $4.00. 

The  present  book  commemorates  the  100th  anniversary  of  the  founding  of  the 
American  Joimial  of  Science  by  Benjamin  Silliman,  in  July,  1818.  The  opening 
chapter  gives  a  somewhat  detailed  account  of  the  early  days  of  the  Journal,  with 
a  sketch  of  its  subsequent  history.  The  remaining  chapters  are  devoted  to  the  prin- 
cipal branches  of  science  which  have  been  prominent  in  the  pages  of  the  Journal, 
namely,  geology,  paleontology,  mineralogy,  chemistry,  physics,  zoology,  and  botany. 
These  chapters  have  been  written  with  a  view  to  showing  in  each  case  the  position 
of  the  science  in  1818  and  the  general  progress  made  during  the  century.  Special 
prominence  is  given  to  American  science,  and,  particularly,  to  the  contributions  to 
it  to  be  found  in  the  pages  of  the  Jou7iial. 

THE  TURNOVER  OF  FACTORY  LABOR. 

By  Sumner  H.  Slichter.  With  an  Introduction  by  John  R.  Com- 
mons. N.  Y.  and  Lond.,  D.  Appleton  &  Co.,  1919.  460  pp.,  tables,  8x5 
in.,  cloth.    $3.00. 

The  author  intends  this  volume  to  be  a  comprehensive  study  of  methods  of 
handling  men,  to  supplement  existing  books  on  works  management.  It  is  founded  on 
personal  experience  in  large  industrial  plants,  visits  to  factories,  talks  with  em- 
ployers and  workingmen,  schedules,  and  questionnaires.  As  the  study  was  begun 
in  1913,  and  most  of  the  data  were  collected  before  the  acute  situation  of  1916,  the 
discussion  is  from  the  standpoint  of  the  situation  in  peace  times.  The  book  deals 
with  manual  laborers  generally,  except  out-of-door  seasonal  workers.  Contents : 
General  Analysis  of  the  Turnover ;  The  Cost  of  the  Turnover ;  The  Causes  of  the 
Turnover ;  Methods  of  Reducing  the  Turnover. 

THE  BLIND: 

Their  Condition  and  the  Work  Being  Done  for  Them  in  the  United 
States.  By  Harry  Best.  N.  Y.,  The  Macmillan  Co.,  1919.  17  +  763 
pp.,  illus.,  tab.,  8x6  in.,  cloth.     $4.00. 

The  particular  sections  of  this  comprehensive  survey  likely  to  interest  engineers 
are  those  treating  of  the  industrial  employment  of  the  blind  and  of  indemnities  for 
the  loss  of  sight.  Both  topics  are  given  full  consideration.  Attention  is  given  to  the 
theoretical  aspects  of  industrial  establishments  for  the  blind,  the  oru;anization  and 
results  of  present  establishments,  and  the  possible  and  present  employment  of  the 
blind  in  general  occupations.  The  payment  of  indemnities  through  suits  at  law, 
insurance  policies,  and  workingmen's  compensation  acts  is  also  described  very  fully. 
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MacRAES  BLUE  BOOK. 

Chic,  and  K  Y.,  MacRae's  Blue  Book  Co.,  1919.  184G  pp.,  12  x  9 
in.,  cloth.     $10.00. 

This  record  of  manufacturers  is  intended  for  use  by  purchasing  agents  interested 
in  iron  and  steel  products,  building  materials,  railway  supplies,  etc.  It  includes  an 
alphabetical  address  list  of  the  principal  manufacturers  in  the  United  States,  a  classi- 
fied index  of  the  makers  of  10  000  products,  an  index  of  trade  names,  a  collection  of 
miscellaneous  data  useful  to  purchasers  and  users  of  the  articles  considered,  and  the 
standard  list  prices  of  building  materials,  iron  and  steel  products,  etc. 

EFFICIENT   RAILWAY   OPERATION. 

By  Henry  S.  Haines.  N.  Y.,  The  Macmillan  Co.,  1919.  709  pp., 
tab.,  9x6  in.,  cloth.    $4.50.  , 

This  volume  is  a  description  of  the  progressive  development  of  efficiency  in  the 
operation  of  the  railway  system  in  the  United  States,  as  compared  with  similar 
progress  in  other  countries,  for  the  use  of  students,  railway  employees,  and  general 
readers.  Railway  operation,  as  distinguished  from  administration,  is  the  subject  of 
the  book  ;  matters  of  finance,  rates,  and  labor  questions,  therefore,  are  not  included. 
A  bibliography  and  extensive  statistical  tables  are  given  in  the  appendixes. 

TRAINING  FOR  THE  ELECTRIC  RAILWAY  BUSINESS. 

Written  Under  the  Supervision  of  T.  E.  Mitten,  by  B.  B.  Fairchild, 
Jr.  Phila.  and  Lond.,  J.  B.  Lippincott  Co.,  1919.  '  155  pp.,  9  pL,  3 
charts,  8x5  in.,  cloth.    $1.50. 

'  Explains  in  non-technical  language  the  business  side  of  electric  railroading,  and 
gives  an  insight  into  the  requirements,  the  opportunities,  and  the  training  involved 
in  the  several  departments.  The  various  engineering  and  transportation  problems 
are  taken  up,  and  the  recruiting  and  management  of  the  army  of  laborers  needed 
thoroughly  discussed. 


PRACTICAL  HELPS  FOR  THE  ELECTRIC  RAILWAY  SHOP. 

Track,  Power,  Line,  and  Rolling  Stock  Departments.  Compiled 
from  the  Mechanical  and  Engineering  Edition  of  Electric  Railway 
Journal.  N.  Y.,  published  by  Electric  Railway  Journal,  McGraw-Hill 
Book  Company,  Inc.,  1919.    331  pp.,  illus.,  tab.,  9x6  in.,  cloth.     $2.00. 

These  extended  articles  have  been  selected  from  a  series  published  in  the 
Electric  Railway  Jcnimal,  which  was  prepared  for  the  information  of  men  responsible 
for  the  upkeep  of  the  physical  equipment  of  an  electric  railway  system.  The  articles 
cover  the  fundamentals  of  the  various  subjects  in  a  broad,  practical  manner. 
Contents  :  Track  and  Structures,  by  R.  C.  Cram  ;  Power  Generation,  by  Hartley  LeH. 
Smith  ;  Power  Transmission,  by  Charles  R.  Harte  ;  Car  Design,  by  Norman  Litchfield  ; 
Car  Equipment,  by  C.  W.  Squier. 

HANDBOOK  FOR  HIGHWAY   ENGINEERS: 

Containing  Information  Ordinarily  Used  in  the  Design  and  Con- 
struction of  Rural  Highways.  By  Wilson  G.  Harger  and  Edmund  A. 
Bonney.  8d  Edition,  Entirely  Revised.  N.  Y.,  McGraw-Hill  Book 
Co.;  Lond.,  Hill  Publishing  Co.,  Ltd.,  1919.  986  pp.,  illus.,  tab.,  1 
map,  7x4  in.,  flexible  cloth.     $4.00. 

This  handbook  is  a  compact  volume,  presenting  in  convenient  form  the  informa- 
tion ordinarily  required  in  the  field  and  office  practice  of  road  design  and  construc- 
tion, and  is  planned  to  meet  the  requirements  of  both  expeVienced  and  inexperienced 
road  men.  In  the  present  edition,  approximately  350  pages  of  new  material  have 
been  incorporated,  covering  mountain  road  location  and  design,  camp  equipment, 
medical  notes,  photography,  selected  soil  and  gravel  treatment  of  moderate  traffic 
roads,  and  the  recent  developments  of  hard  surface  roads. 
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TIMBER:  ITS  STRENGTH,  SEASONING,  AND  GRADING. 

By  Harold  S.  Betts.  N.  Y.,  McGraw-Hill  Book  Company,  Inc.; 
Lond.,  Hill  Publishing-  Company,  1919.  234  pp.,  illus.,  maps,  charts, 
tab.,  9x6  in.,  cloth.    $3.00. 

This  volume,  for  engineers,  manufacturers,  and  users  of  lumber  and  wood 
material,  is  intended  to  meet  the  lack  of  a  work  on  wood  as  a  structural  material, 
similar  to  existing  handbooks  on  steel,  concrete,  etc.  The  methods  of  testing  the 
strength  of  wood  and  wood  products,  such  as  telephone  poles,  packing  boxes,  and 
vehicle  parts,  are  described,  and  the  results  of  numerous  tests  by  the  Forest  Service 
are  tabulated.  A  table  based  on  130  000  tests,  showing  the  average  mechanical 
properties  of  124  American  woods,  is  given.  Proper  methods  of  seasoning  wood  are 
fully  discussed.  The  grading  rules  of  the  different  Manufacturers'  Associations  are 
given,  and  the  book  closes  with  extensive  statistics  on  the  lumber  produced  and  used 
in  the  United  States. 

THE  ELEMENTS  OF  ASTRONOMY  FOR  SURVEYORS. 

By  R.  W.  Chapman.  Lond.,  Charles  Griffin  and  Company,  Ltd.; 
Phila.,  J.  B.  Lippincott  Co.,  1919.  247  pp.,  tab.,  56  diag.,  8x6  in., 
cloth.    $1.75.     (Gift  of  J.  B.  Lippincott  Co.) 

The  author  of  this  small  volume  has  attempted  to  provide  students  of  survey- 
ing with  an  elementary  exposition,  not  only  of  the  practical  methods  of  observation 
and  computation,  but  also  of  the  main  principles  by  which  the  formulas  are  derived. 
The  methods  of  observation  are  illustrated  by  fully  worked  out  actual  observations, 
and  prominent  attention  is  given  to  the  effects  of  observational  and  instrumental 
errors. 

SHORE  PROCESSES  AND  SHORE  LINE  DEVELOPMENT. 

By  Douglas  Wilson  Johnson.  N.  Y.,  John  Wiley  and  Sons,  Inc.; 
Lond.,  Chapman  &  Hall,  Ltd.,  1919.  17+584  pp.,  149  illus.,  73  pi., 
9x6  in.,  cloth.     $5.00. 

Professor  Johnson  has  recorded  in  compact  form  the  result  of  an  extended  study 
of  the  scattered  literature  on  shore  processes  and  shore  line  forms.  Water  waves, 
the  work  of  waves,  current  action,  the  development  of  the  shore  profile  and  the 
shore  line,  shore  ridges,  and  minor  shore  forms  are  discussed,  and  a  statement  of 
the  fundamental  principles  which  seem  best  established,  is  given.  The  author  hopes 
that  the  book  will  prove  useful  to  engineers,  geologists,  and  geographers.  Full  lists 
of  references  and  a  bibliography  are  included. 


DONATIONS  TO  THE  READING  ROOM 

FOWLER'S  ELECTRICAL  ENGINEER'S  POCKET  BOOK,   1919. 

Edited  by  William  H.  Fowler.  19th  Annual  Edition.  Manchester, 
England,  Scientific  Publishing  Company,  1919.  46-t-512  pp.,  illus., 
tab.,  6x4  in.,  cloth.     3  shillings  4  pence. 

This  book,  it  is  stated,  contains  exhaustive  information  on  electrical  engineering 
rules,  as  well  as  tables  and  data  on  electrical  units,  magnets,  and  magnetism,  physical 
properties  of  metals,  conductors,  insulating  materials,  electric  lighting  and  welding, 
comparison  and  measurement  of  resistances,  testing  sets,  electrical  measuring  instru- 
ments and  meters,  primary  and  secondary  batteries,  dynamos  and  motors,  electric 
currents,  etc.,  etc. 

FOWLER'S  MECHANICS'   AND  MACHINISTS'   POCKET  BOOK,    1919. 

Edited  by  William  H.  Fowler.  11th  Annual  Edition.  Manchester, 
England,  Scientific  Publishing  Co.,  1919.  46+464  pp.,  illus.,  tab.. 
6x4  in.,  cloth.     2  shillings  9  pence. 

In  a  secondary  title,  it  is  stated  that  this  book  is  a  synopsis  of  practical  rules 
for  fitters,  turners,  millwrights,  erectors,  pattern-makers,  foundrymen.  draftsmen, 
apprentices,  and  students,  on  machine  tool  design,  metal  cutting  tools,  milling  cutters, 
high-speed  tool  steels,  drilling  and  boring  metals,  screw-threads,  screw  cutting  and 
taper  turning,  precision  grinding,  shop  practice,  etc.,  etc. 
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FOWLER'S   MECHANICAL    ENGINEER'S    POCKET    BOOK,    1919.     . 

Edited  by  William  H.  Fowler.  21st  Annual  Edition.  Manchester, 
England,  Scientific  Publishing  Co.,  1919.  G2+576  pp.,  illus.,  tab.,  6x4 
in.,  cloth.     3  shillings  4  pence. 

This  small  volume,  it  is  stated,  contains  nearly  600  pages  of  rules,  tables,  and 
data  for  mechanical  engineers,  power  users,  engine  attendants,  draftsmen,  students, 
etc.,  on  steam  boilers,  steam  engines,  design  of  valves  and  gears,  locomotives,  steam 
turbines,  gas  and  oil  engines,  gases  used  in  gas  engines,  rope  and  belt  driving,  wheel 
gearing,  ball  and  roller  bearings,  lubrication,  proportions  of  spiral  and  plate  springs, 
hydraulics,  etc.,   etc. 

THE    CIVIL   ENGINEER'S    POCKET-BOOK. 

By  John  C.  Trautwine.  Eevised  by  John  C.  Trautwine,  Jr.,  and 
John  C.  Trautwine,  3d.  20th  Edition.  Phila.,  Trautwine  Company, 
1919.     1528  pp.,  illus.,  tab.,  7x4  in.,  flexible  cloth.     $6.00. 

In  preparation  for  this  edition  of  this  well-known  pocket-book  for  civil  engi- 
neers, the  original  of  which  was  first  published  in  1872,  the  compilers,  have  con- 
fined themselves,  except  for  radical  and  important  improvements  in  the  arrangement 
of  several  articles  and  the  correction  of  all  known  errors  in  the  text,  to  the  modern- 
ization and  extension  of  certain  railroad  subjects  and  the  introduction  of  entirely 
new  matter  on  others,  the  new  matter  approximating  about  400  pages.  The  rules 
relating  to  the  Ellipse  also  have  been  modernized,  extended,  and  rewritten,  a  new 
Isogonic  Chart  is  given,  and  the  Table  of  Azimuths  of  Polaris  has  been  revised  to 
cover  present  dates. 
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Baillie.  Fraxk  Seymour.     Office  Mgr.,  Grant  Smith  Porter 

Ship   Co.,   Hotel  Portland,  Portland,   Ore May     12,   1919 

Barrett,     Robert     Edward.       Constr.     Engr.,  >. 

Turners   Falls  Power  &  Elec.   Co.;    Gen.       Jun.  Jan.     31,   1905 

Mgr.  and  Chf.  Engr.,  Connecticut  River    s  Assoc.  M.  Dec.       6,   1910 

Conservation    Co.       (Res.,    12    Marshall    I   M.  June    16,  1919 

St.) ,  Turners  Falls,  Mass J 

Bishop,  Lyman  Edgar.     Civ.,  Hydr.,  and  Irrig.   ^  Jun.  May       4,   1909 

Engr.,   1213  First  National  Bank  Bldg.,    '  Assoc.  M.  Oct.      31,   1911 

Denver,   Colo \  M.  June    16,  1919 

Buckbee,  Neil  Stanley.     Engr.  and  Dist.  Mgr.,  Corrugated 

Bar  Co.,  537  Woodlawn  Ave.,  Buffalo,  N.  Y June     16,  1919 

Bumsted,  Eugene  Bradford.     Cons.  Engr.,  908    ]  Jun.  May       1,  1900 

Insurance    ExcViange    Bldg.,    San    Fran-    (.  Assoc.  M.  Mar.      6,  1907 

Cisco,   Cal )  M.  June    16,   1919 

^^    ^r-i,      ,     ,  )  Jun-  April     3,   1906 

CALDWELL     FRED   Edward.      67    Midland   Ave.,       ^^^^^^    ^^  ^^^  ^^^^ 

East  Orange,  N.  J ^  ^^  -^^^^     ^^^^^^^ 

Carter,  Edward  Fairbank.  Mgr.  and  Chf.  Engr.,  John  S. 
Metcalf  Co.,  Ltd.,  National  Mutual  Bldg.,  Mel- 
bourne, Victoria,  Australia Mar.    11,  1919 

Charton,  Pierre.      Cons.  Engr.,   516  Transportation  Bldg., 

Montreal,  Que.,  Canada May     12,  1919 

Chittenden,  Albert  Frederick.    Capt.,  Engrs.,    i  Assoc.  M.  Mar.    14,  1916 

U.  S.  A.,  4106  Burke  Ave.,  Seattle,  Wash.   [  M.  April   14,   1919 

Cornell,  John  Wesley.     Capt.,  Q.  M.  C,  U.  ■^    .  -^  _  on    nmrv 

'  ^  ,  .  /  Assoc.  M.  June    30,   1910 

S.  A.,  411%  Columbia  Rd.,  Washington,    V  ^,  t  m    nmrv 

'  ^~  "  (  M.  June    16,   1919 

Dennis,  Walter.     Maj.,  Q.  M.  C,  U.  S.  A.,  Constr.  Div., 

Moberly,  Mo June    16,   1919 

Farris,    John.      Pres.    and    Gen.   Mgr.,    Farris    ^   Assoc.  M.  Aug.     31,   1915 

Eng.  Co.,  Empire  Bldg.,  Pittsburgh,  Pa .  .    \   M.  May     12,   1919 

FiCHTHORN,  Joseph  Hoover.  Chf.  Engr.,  Lewis  F.  Shoe- 
maker &  Co.,  Pottstown,  Pa June    16,  1919 

Fitch,  Josiah  Huntington.  Engr.  in  Chg.,  Eng.  Bureau, 
Dept.    of    Street    Impvts.,    Borough    of    The    Bronx, 

2440   Devoe  Terrace,   New  York   City May     12,   1919 

Flick,     John     Kramer.       Engr.     and     Contr.  ^  T  SI     1011 

(Farmer  &  Flick),  15  East  Fayette  St.  i     ."""      ^,  _'^"'       „'     '^.^ 

^  '     ,     .  ■'    .  y  Assoc.  M.  Julv       2,   1913 

(Res.,    2611    Guilford   Ave.),    Baltimore,   f  ■  ' 

^         '  M.  June    16,   1919 

j\Id J 
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GiEMAN,    Charles    Edward.      Civ.    and    Min.  ^    ^  ^ 

■V           ,-r,              TT     1,    0    /-,•!         N     ,o,.       Jun.  Oct.        6,   1903 

Engr.    (Durvea,  Haehl  &  Gilman),   1314  ;     ^            ,,  ^                   „^„ 

XT      u  1J4.    -^     ,     x,ij        o        T^         ■          ^  Assoc.  M.  Dec.       5,  1906 
Humboldt    Bank    Blag.,    San    Francisco,   f   ,, 

^^^j                                   °                                  '  j    M.  June    16,   1919 

Grier,  Arthur  Jay.     Contr.  Engr.,  480  Chetwood  St.,  Oak- 
land,   Cal .June    16,   1919 

GuxisY.    Frank   McCleli.an.      With   Charles  T.   Main,   201 

Devonshire  St.,  Boston,  Mass May     12,  1919 

Hall,  Samuel  Prescott.     (Allen  &  Hall),  36  Winner  Ave., 

Columbus,    Ohio • Jan.     13,   1919 

Hand,  George  Trowbridge.     Chf.  Engr.,  Lehigh  Val.  R.  R., 

475  Vose  Ave.,  South  Orange,  N.  J Mav     12,   1919 

Harkness,  Andrew  Harkness.    Cons.  Engr.,  239  Confedera- 
tion Life  Bldg.,  Toronto,  Ont.,  Canada June    16,   1919 

Hayden,    Frank    Demetrius.      Asst.    Prof,    of  ■)    . 

-D   -1        ,17  TT   •  £    TTtT     u-      X         f  Assoc.  M.     Mav     31,   1916 

Railroad    Eng.,    Univ.    of    Washington,   I  j  >         " 

1906  East  65th  St.,  Seattle,  Wash (  ^^^^  ^^'  ^^^^ 

Haydock,  Winters.     Capt.,  Ord.,  U.  S.  A.,  3119  Thirteenth 

St.,  N.  W.,  Washington,  D.  C May  12,  1919 

Healey",  Charles  Frank.     Engr.  of  Contracts,    ) 

Bureau  of  Eng.,  Dept.  of  Public  Works,   L  ^''°'^-  *^-  J""*^  ^^'  ^^^^ 

402  City  Hall,  Chicago,  HI P"  ^'^-  ^'  ^^^' 

Heiser,  Alfred  Bbackenridge.     Engr.,  Turner  ^    _  „  ,,„,.. 

n        ^        n  OAA     ^r   a-  a  xt         I    J*^""  ^O^'        1'    1^10 

Constr.    Co.,    244    Madison    Ave.,    New   ;     ,  ,,      ^  ^.     ,„,, 

Yo..    City    ,K...   2a    Sevent,.«.t    St.,   K^  "^  fZ    u]  Z 

Brooklyn.  N.  \ . ) J 

Hennebique,  Jules  Joseph.     Pres.  and  Chf.   Cons.   Engr., 
Case  Coast  Protection   Corporation,   1170  Broadway, 

New  York   City May     12,   1919 

Hess,  John  Strider.     Chf.  Engr.,  Sinclair  Re-  "^   Jun.  Oct.        5,   1909 

fining   Co.,   923   Conway  Bldg.,    Chicago,    L  Assoc.  M.  July      2,  1913 

HI )  M.  June    16,   1919 

Hodgdon,     Benjamin     Alexander.        Section  •> 

Engr.  in  Chg.  of  Section  5,  Routes  4  and        ^^^^^^  ^  ^.^^^       2,   1909 

36,    Dual    Subway    System,    New    York    >-j^  j  14.    iqin 

City,    24    Rutledge    Ave.,    East    Orange,  *  an.         , 

N.  J J 

Ibarguen  y  Pi.  Alberto  Angel.      Chf.  Engr.,  ) 

Dist.  of  Pinar  del  Rio,  Dept.  of  Public   t  ''''''''■  ^^-  ^""^    ^3,   1916 

Works,  Marti  51,  Pinar  del  Rio,  Cuba.  .    \  ^^-  ^""^    ^^'   ^^^^ 

Jacobs,  Robert  Hyde.     Div.  Engr.  of  Tracks,  )  ^^^^^    ^^  ^^^^       4^  ^g^^ 

Public    Service    Comm.,    First    Dist.,    49  V  ,.  June    16    1919 

Lafayette  St.,  New  York  City \  '  ' 

)    Assoc.  M.  Nov.     27,  1917 

.Johnson,  John  Monroe.    Marion,  S.  C V  ^^  June    16    1919 
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JuNKEESFELD,  Peter.     147  Milk  St.,  Boston,  Mass June    16,  1919 

Kassebaum,   Frederick   William,   Jr.     Engr.->| 

of  Constr.,  Baltimore  Dry  Docks  &  Ship-  i     Assoc.  M.  April     2,   1912 

building  Co.,  East  Fort  Ave.,  Baltimore,  f    M.  May     12,   1919 

Md j 

Kelly,  Edward  Joseph.  Asst.  Chf.  Engr.,  San  Dist.  of  Chi- 
cago, 910  South  Michigan  Ave.,  Room  700,  Chicago, 

111 June    16,   1919 

Kemmler,  Edward  Albert.     Engr.   of     Highways,   Dept.   of 

Public  Service,  Delaware  Bldg.,  Akron,   Ohio May     12,  1919 

King,   Max   Werner.     Dist.   Mgr.,   Empire   Eng.   Co.,   Inc., 

28  Beard  Ave.,  Buffalo,  N.  Y May     12,   1919 

KiRKHAM,  John  Edward.     Prof,  of  Structural  "^ 

Eng.,    Iowa    State    Coll.;    Acting    Head,    i   Assoc.  M.  Feb.       7,   1906 

Civ.  Eng.  Dept.,  Iowa  Highway  Comm.,    f  M.  June    16,   1919 

Ames,  Iowa    J 

Lansdale,    John.       Maj.,    Engrs.,    U.    S.    A.;  "^ 

Chf.,  Railroad  and  Dock  Constr.  Section,    !    Assoc.  M.  Sept.    11,   1917 

D.   C.  and   F.,   A.   P.   0.   717,   Am.   Exp.    (  M.  April  14,  1919 

Forces,    Tours,    France . J 

LaRue,   Eugene   Clyde.     Hydr.    Engr.,   U.    S.    )  ^gg^^.    -^  j^n.       4^  1910 

Geological  Survey,   Federal  Bldg.,  Pasa-    V  t^j  June    16,   1919 

dena,  Cal ) 

Leaf,  James  Pinney.     290  West  Park,  Rochester,  Pa April  14,  1919 

TT                      r^     ^     ^            TT    o    "^   Jun.  Jan.       2,  1906 

Lee,  Charles  Hamilton.     Capt.,  Engrs.,  U.  S.   /    .           ,,  ^          m     -.m-, 

A.,   2629   Piedmont  Ave.,   Berkeley,   Cal.       f^^^^"  ^^  "^Z"-     'J'     '^ 

•''             )  M.  June    16,   1919 

Lewis,    Luther    Hammond.      Archt.      (Crow,  1    .           ,,  ,      .,     „    ,„„, 

T          •         0      -ticT-    ,    ^        nnn     T--r.Li        A         ^t           /     AsSOC.    M.  April       6,     1904 

Lewis   &    Wick),    200    Fifth    Ave.,    New  I,  ^^        ,r,im« 

,r     ,     ^.,                                                                  l  M.  May     12,   1919 

York  City )  '' 

McGregor,  Robert  Roy.     1818  Bath  St.,  Santa   |  Assoc.  M.  Mar.      6,   1907 

Barbara,  Cal f  M.  April   14,   1919 

Madden,  John   Henry.     515  West   111th   St.,  /    .     '      ,,  ,x           /   /^^. 

^^     ,     ^..                                                       >  Assoc.  M.  May       4,   1904 

New  York  City f  .. .  ^^      t^    -.nm 

■'                                                     )  M.  June    16,   1919 

Marshall,  Richard  Coke,  Jr.     Brig.-Gen.,  U.  S.  A.,  The 

Farnsboro,  Washington,  D.  C May     12,  1919 

Mereiam,  Judson  Huntoon.    Res.  Engr.,  C,  B.  &  Q.  R.  R., 

Bridgeport    (Res.,  Lincoln) ,  Nebr June    16,   1919 

Neel,  Warren  Rabun.  State  Highway  Engr.;  Secy,  and 
Treas.,  State  Highway  Dept.,  883  West  Peachtree  St., 

Atlanta,    Ga May     12,   1919 

Neely,     John     Burchfield.       Chf.     Engr.,     Kansas     City 

Bridge  Co.,  510  Orear  Leslie  Bldg.,  Kansas  City,  Mo.  May     12,  1919 
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Olds,  Albert  Roy.     Ener.,  M.  of  W.,  Havana  \    ,  ,,      ,,         ,,,„,., 

'      ,        „       T-   ,^   f  i  r.       T>       r-.     /  Assoc.  M.     May     15,  1917 

Elec.  Ry.,  Light  &  Power  Co.,  Box  5/0,    V  ,,  ,,  ,^    ,^,-. 


TT              r.  V,                                                     V  M.  May     12,  1919 

Havana,  Cuba )  "' 

Oren,  Fred  Bailey.      Engr.  and  Contr.,  St.  Elmo,  111 April   14,  1919 

Paul,  Charles  Edward.     Cons.  Engr.;  Prof,  of  Mechanics, 

Armour  Inst,  of  Technology,   Chicago,  111 May     12,  1919 

Pellissier,  George  Edward.     Asst.  Gen.  Mgr.    ^  Jun.  Feb.     28,  1905 

and  Chf.  Engr.,  Holyoke  St.  Ry.,  Holy-    I  Assoc.  M.  July       1,   1909 

oke,   Mass )   M.  June    16,  1919 

Perkins,   Frank   Edson.     Engr.,   Butterworth-Judson   Cor- 
poration, Newark  Transfer,  Newark,  N.  J.   (Res.,  297 

Farmington   Ave.,   Hartford,    Conn.) May     12,   1919 

Rapp,  Frank  Arthur.     Bridge  Engr.,  City  of  Seattle,  600 

County    and    City    Bldg.,    Seattle,    Wash June    16,   1919 

Roberts,  Warren  Russell.     Pres.  and  Chairman,  Board  of 

Directors,  Roberts  &  Schaefer  Co.,  2064  McCormick 

Bldg.,    Chicago,    111 May     12,  1919 

^                T.                        ,,..    rr.        .        )  Jwn-  Mar.      3,   1908 

Robinson,    Ernest    Franklin.      118    Twenty-   /    .           ,,  ^  ^          '    ,„,^ 

.  ,  ,,     „.      ..            ,    _           ^.                 -^     V  Assoc.  M.  Oct.        4,   1910 


eighth   St.,  Newport  News,  Va .    ,,  .      .,  ,  ,     ,„,„ 

*=                          ^                  '                             ^  M.  April  14,  1919 

Ruth,  Edgar  Kingsbury.     Asst.  Prof,  of  Civ.  "^  Jun.  May  2,  1911 

Eng.,    Univ.    of    Cincinnati,    Cincinnati,    y  Assoc.  M.  July  2,   1913 

Ohio     3  M.  June  16,  1919 

Samuelson,  Bernhard  Martin.     3  The  Crescent,  Scarbor- 
ough,   England Mar.  1 1,   1919 

Slocum,  Curlys  Lyon.     Capt.,  Ord.,  U.  S.  A. ;  "^    ^  ^  „    ,^^^ 

.'           ,       _,              .•/-,«.           c     •          I   J^n-  Jan-  3,   1905 

Asst.    to    Commanding    Officer,    Spring-    i     .  ,,  ^  ,         „    

„  ,  ,     .           .     ,^          on     A                a^^      ^  Assoc.  M.  July  9,1906 

field    Arsenal     (Res.,    30    Armory    St.,r,,  ,•'  ,„'„,„ 

^     ..,,-,  ^                                            "    I   M.  June  16,  1919 

Springfield,    Mass J 

Sterling,  Paul.    Maintenance  Engr.,  Lines  West  and  C.  N. 

E.,  N.  Y.,  N.  H.  &  H.  R.  R.,  New  Haven,  Conn May  12,  1919 

Stocker,    Leslie    Wrightson.      Asst.    Engr.,    j    .            ,r  t  ^.    -.r^,. 

'       ^        ,     ^^                   ^            ^       ^        /   Assoc.  M.  June  24,   1914 

City  Engr.'s  Office,  3450  Geary  St.,  San   I  ,^  ^  ,„,„,„ 

-r^         .           ^  .,                                                   CM.  June  16,   1919 

Francisco,    Cal ) 

Sykes,  George.      (George  Sykes  Co.),  70  East   }  ^;^^;^^_  ^  "^^J  J'  ^^^ 

45th  St.,  New  York  City {^  ^  May  12,   1919 

Tay,     Samuel     Wright.       San.     Engr.,     2413  )    Assoc.  M.  June  24,   1914 

Lower  Manoa  Rd.,   Honolulu,   Hawaii.,    f  M.  June  16,   1919 

TowNSEND,    Joseph    Boyer.      Southwestern    Mgr.,    Div.    of 

Constr.  and  Eng.,  Stone  &  Webster,  1008  Texas  Ave., 

Houston,    Tex , May  12,  1919 

Weston,    Benjamin     Thomas.       Res.     Engr.,  '\.           ,,  ^     ^  „,„,„ 

„'              -c,                     ^      .  ,        .           r^          I   Assoc.  M.  Sept.  3,   1912 

H.     S.     ierguson,     lemiskaming,     Que.,    v  ,,  ,  ,„     

^        ,            e         '                           *"     ^      '   (   M.  June  16,   1919 

Canada ) 
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VVetzler,  William  Henry.  Cons.  Engr.;  Prin.  Surveyor  of 
Concrete  Ships,  Am.  Bureau  of  Shipping,  66  Beaver 
St.    (Res.,  120  Haven  Ave.),  New  York  City April  14,   1919 

Wilson,     William.       Archt.     and     Engr.,     53   |  Assoc.  M.     Feb.       6,  1912 
Akashi-cho-Tsukiji,  Tokyo,   Japan f  M.  Jan.     14,   1919 

Wright,  Clark  Chittenden.  Col.,  Q.  M.  C,  U.  S.  A., 
Constr.  Div.,  Apartment  301,  The  Rochambeau,  Wash- 
ington,   D.    C May     12,   1919 

Yates,  George  Stevenson.     68  rue  du  Lombard,  Brussels, 

Belgium    May     12,   1919 

associate  members 

Alling,   Arthl-r   Rich.      326    Gazette    Bldg.,    Little    Rock, 

Ark May     12,   1919 

Anderson,  Andrew  Elliott.     Box  189,  Brownsville,  Tex..     Jan.     13,  1919 

Arneson,  Edwin  Percival.  Irrig.  and  Highway  Engr. 
(Walton  &  Arneson),  418  Gunter  Bldg.,  San  Anto- 
nio,   Tex May     12,  1919 

Badt,  Roy  Arin.      Cons.  Engr.    (Badt  &  Fisher),  74  New 

Montgomery  St.,  San  Francisco,  Cal May     12,  1919 

Ball,  Wendell  Philip.     Asst.  Div.  Engr.,  B.  &  0.  R.  R., 

New  Castle,   Pa Jan.     13,  1919 

Barrett,  Peter  Thornton.  Capt.,  Q.  M.  C,  U.  S.  A., 
Constr.  Div.,  1330  Fairmount  St.,  N.  W.,  Washington, 
D.    C June    16,  1919 

Bates,  George  Whitney.     City  Engr.,  City  Hall,  Lincoln, 

Nebr June    16,  1919 

Beer,  Frederick  Max.  Civ.  Engr.,  Tank  Shipbuilding  Cor- 
poration, 240  Cooper  St.,  Brooklyn,  N.  Y June    16,   1919 

Bengel,  George  Adam.     808  South  4th  St.,  Springfield,  111..      June    16,  1919 

Betts,    Clifford    Aull.      Engr.    of    Constr.,    i  <5     +     19    iqifi 

Standard     Ground    Rock    Phosphate    &(-.      "      ,,      urio'irvi^ 
,,    ^.,.         r.       n     +       -11      T^  C  Assoc.  M.     May     12,  1919 

I'ertilizer   Co.,   Centerville,    ienn \ 

Beuttenmuller,  Rudolf  William.  Supt.  of  Dredging, 
Philadelphia  Quartermaster  Terminal,  5309  North 
12th   St.,   Philadelphia,   Pa April  14,   1919 

Bird,    Harold    Crusius.      Prof,    of    Civ.   Eng.,    \  2"    IQl" 

Pennsylvania  Military  Coll.,   2114  Mad-    V         "  '     ,',„,„ 

•^          ,               ^  (  Assoc.  M.     Mav     12,  1919 

ison  St.,   Chester,   Pa j 

BissELL,  Charles  Arthur.  Engr.,  U.  S.  Reclamation  Ser- 
vice, 539  Randolph  St.,  N.  W.,  Washington,  D.  C June    16,   1919 

Blackwell,  Linus  Cramblet.  1st  Lieut.,  Engrs.,  U.  S.  A., 
602d  Engrs.,  Am.  Exp.  Forces;  Address,  Gen.  De- 
liverv,    Bellevue,    Pa Mar.     12,   1918 
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Blyth,  Alexander  Watt.  Estimator  and  Engr.,  Stillman- 
Delehanty-Ferris  Co.,  26  Exchange  PI.,  Jersey  City, 
N.    J June    16,  1919 

Bonnet,  Guy.     1730  North  Calvert  St.,  Baltimore,  Md Mar.    11,  1919 

BowEN.   Edward   Withers.      With  The  Hydr.   )  Jun.  Nov.     12,  1913 

Steelcraft   Co.,   Cleveland,   Ohio [Assoc.  M.     May     12,   1919 

Bruce,  Ernest  Arden.     1222  Lee  St.,  Charleston,  W.  Va...      April   14,  1919 

Burr,   Frank   Marvin.      Chf.   Engr.,   Anglo-American   Mill 

Co.,  322  Clay  St.,  Owensboro,  Ky June    16,   1919 

Chambers,   Charles.     530   Fifteenth   Ave.,   West,   Calgary, 

Alberta,    Canada June    16,  1919 

Chapman,  Ronald  Farquhar.  Ferncot,  Staines,  Middle- 
sex,   England Mar.    11,   1919 

Clark,  Frank  Joshua.     Junior  Engr.,  U.  S.  Engr.  Dept., 

First  Dist.,  500  West  143d  St.,  New  York  City June    16,   1919 

Clark,  Hale  Austin.  Senior  Structural  Engr.,  Bureau  of 
Valuation,  Interstate  Commerce  Comm.,  649  North 
Fulton  Ave.,   Baltimore,   Md April   14,   1919 

Clay,  James  Singleton.  Highway  Bridge  Engr.,  U.  S. 
Bureau  of  Public  Roads,  1743  F  St.,  N.  W.,  Wash- 
ington,  D.   C May     12,   1919 

Conner,  Perley  Eugene.  Junior  Engr.,  San.  Dist.  of  Chi- 
cago, 712  Ash  St.,  Winnetka,  III April   14,  1919 

Craig,  Walter  Dunlap.     3200  Clifton  Ave.,  Baltimore,  Md.     April   14,   1919 

Cuff,   James    Edward.      Care,    New   York    State    Highway 

Comm.,   Syracuse,  N.   Y May     12,   1919 

Curtis,    Benjamin    John.      Res.    Engr.,    San.    ) 

Dist.    of    Chicago,    473    Elm    St.,    Blue    H''''-      ,,      fP^"      ^'  ^^^^ 
_  ,      ,    _„  r  Assoc.  M.     June    16.   1919 

Island,  HI ) 

CuRTiss,  Grey  Willis.     Track  Superv.,  N.  Y.,  N.  H.  &  H. 

R.  R.,  15  Academy  St.,  South  Braintree,  Mass June    16,  1919 

Dalen,  John  Albert.     Structural  Engr.,  E.  F.  Terry  Mfg. 

Co.,  Springfield  Gardens,  N.  Y June    16,   1919 

Daniells,  Pautl  Ashmore.     284  Main  St.,  Greenville,  Pa..      May     12,  1919 

Davis,   Raymond  Earl.      1st  Lieut.,  Engrs.,  U.   S.  A..  641 

O'Farrell  St.,  San  Francisco,  Cal -. May     12,   1919 

Dean,  Norman  Douglas.  Lt.-Col.,  Engrs.,  U.  S.  A.,  Har- 
bor St.  and  Sheridan  Rd.,  Glencoe,  111 April   14,  1919 

De  Leuw,  Charles  Edmund.      (Gates    &    De 

Leuw),   1742   Monadnock   Blk.,   Chicago,    (  r"'      ,.      ,""•     ^l'  !!'? 


,_  ,   Assoc.  M.  June  16,   1919 

Dennett,  Robert  Clark.     Engr.,  National   Board  of  Fire 

Underwriters,  76  William  St.,  New  York  City June  16,  1919 

Dirats,  Janik  Kevork.     Engr.    Mgr.,    Franco-    )    ^  ,,  „r.    -.r.-.^ 

'  .  .  c.  rr   ■^^      4-     r  'J^"n-  May  28,   1912 

American     Agency,      54     rue     Taitbout,    I.  ,,  ,,  ,^     

^     .       ^         ft       J'  f  Assoc.  M.  May  12,   1919 

Pans,    France i 
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Elcock,    Charles.      123    Bethlehem    Pike,    Chestnut    Hill, 

Philadelphia,    Pa June    16,   1919 

Emerson,  Charles  John.  328  Custom  House,  San  Fran- 
cisco,   Cal May     12,   1919 

Epstein,  Abraham.     Struciural  Engr.,  2001  West  39th  St. 

(Res.,  6163  South  Michigan  Ave.),  Chicago,  HI May     12,1919 

Febver,  Arthur  Lee.  Plant  Engr.,  Southwestern  Ship- 
building Co.,  East  San  Pedro,  Cal May      12,   1919 

Finestone,  Nathaniel.  Asst.  Engr.,  Aguila  Refinery, ^ 
Cia.  Mex.  de  Petroleo  "EI  Aguila",  S.  A.,  Minatit- 
lan,    Mexico June    16,   1919 

Fischer,    Andrew,    Jr.     120    Montgomery    St.,    Bloomfield, 

N.    J " June    16,   1919 

Fischer,  Walter  Arthur.  Hydr.  Engr.;  Advisory  Engr. 
on  Water  Supply  and  Fire  Protection,  Constr.  Div., 
U.  S.  A.,  Room  1-316,  Bldg.  C,  7th  and  B  Sts.,  Wash- 
ington, D.  C June    16,  1919 

Fisher,  Alfred   Philip.      Cons.   Engr.    (Badt  &   Fisher), 

1016  Nevada  Bank  Bldg.,  San  Francisco,  Cal April  14,  1919 

Fleming,  Philip  Bracken.  Col.,  Engrs.,  U.  S.  A.;  Director 
of  Drawing  Dept.,  U.  S.  Engr.  School,  Camp  A.  A. 
Humphreys,    Va May     12,  1919 

Folk,  Charles  James.    Asst.  Engr.,  Valuation  Dept.,  L.  V. 

R.  R.,  62  Lewis  St.,  Phillipsburg,  N.  J June    16,   1919 

FoLLiN,    James    Wightman.      Capt.,  San.  C,    )    .^                    ^  ,  ^    ^n^^ 

I  Jun.               Oct.  7,   1914 

U.  S.  A.,  Office  of  Surgeon  General,  3535    I.  -,      ^,  lomir. 

,^         *                       '       ^,    C  Assoc.  M.     May  12,   1919 

Thirteenth  St.,  N.  W.,  Washington,  D.  C.   )                               ^  - 

Fox,  Robert  Lee.  City  Engr.,  129  East  Broad  St.,  Beth- 
lehem,   Pa June    16,   1919 

Fretz,    Edmond   Anthony.      Chf.    Engr.,    Hor-    |   Jun.  Feb.       4,   1913 

ton  &  Horton,  Box  916,  Houston,  Tex.,    j"  As.soc.  M.     May     12,   1919 

Gallagher,  Herbert  Morgan.      Asst.  Engr.,  So.  Ry..  Box 

830,  Meridian,  Miss June    16,   1919 

Gardner,  Leboy  Ernest.     Capt.,  Q.  M.  C,  U.  S.  A.,  Fort 

Ringgold,  Tex April   14,   1919 

Gates,  George  William.  Acting  Res.  Engr.,  Eastern  Dist., 
Constr.  Dept.,  N.  Y.  C.  R.  R.,  382  Wadsworth  Ave., 
New   York  City June    16,"  1919 

Gault,   John   James.      Pilot  Engr.,    C.   &    A.    )    Jun.  Mar.      2,  1915 

R.  R.,  2920  Sheffield  Ave.,  Chicago,  111..    \  Assoc.  M.     May     12,   1919 

Gearhart,   Obval  Lee.      37   Dixon  National   Bank,  Dixon. 

HI June    16,1919 

GL4ESEB,  Frederick.  Engr.,  U.  S.  Shipping  Board, 
Emergency  Fleet  Corporation,  38  South  Hermitage 
Ave.,    Trenton,    N.    J May     12,  1919 
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Glaettli,   John,   Jr.    With   U.   S.    Shipping   Board,   Emer- 
gency Fleet  Corporation,  Box  1413,  San  Diego,  Cal..      June    16,  1919 
Graham,  Roland  Russell.     With  Am.  Bridge    ) 

Co.,  30  Church  St.,  New  York  City  (Res.,    L   ,   "'      ,,      ^^^^     l^'  ,^,; 
oo   ri         n   o^     A-     ,           ^T    A/  N  C  Assoc.  M.     June    16,  1919 

28   Carroll   St.,  \onkers,   N.  Y.) \ 

Green,   Grover  Cleveland.     Cottonwood,   Cal June    16,  1919 

Griffin,    E.    Ray.    City    Engr. ;    County    Engr.;     (Black    & 

Griffin),    Mandan,    N.    Dak June    16,   1919 

GusTiN,  Lester  Carlisle.  Pres.  and  Engr.,  Boston  Struc- 
tural Steel   Co.,  241  Albany   St.,  Cambridge,  Mass..      May     12,   1919 

Ham,  Roscoe   Conkling.  Transitman,   Park   Board   Survey 

Party,   3728   Valentine  Rd.,   Kansas   City,   Mo June    16,   1919 

Hanger,  Kenneth  Harrow.     Care,  C,  R.  I.  &  P.  R.  R.,  El 

Dorado,    Ark June    16,   1919 

Hanson,  Fred  Ernest.  185  Leete  St.,  West  Haven,  Conn...      May     12,  1919 

Harris,    Frank    William.    905    East    6th    St.,    Olympia 

Wash " May     12,  1919 

Havens,    Harry    Lucas.      Structural    Engr.,    400    Graphic 

Arts  BIdg.,  Kansas  City,  Mo April   14,   1919 

Hearn.  Richard  Lankaster.  Asst.  to  Hydr.  Engr.,  Hydro- 
Elec.  Power  Comm.  of  Ontario,  229  Havelock  St., 
Toronto,  Ont.,  Canada May     12,  1919 

Hein,  Peter  Leo.    (Lieberman,  Klein  &  Hein),  Room  538, 

State  Lake   Bldg.,   Chicago,   111 June    16,  1919 

Hession,   John   Henry.   Dist.   Engr.,    Corrugated  Bar    Co., 

592  Huron  Ave.,   Cambridge,  Mass June    16,   1919 

Hicks,  Preston  Thomas.  Cons.  Engr.;  City  Engr,  and 
Engr.  to  San.  Dist.  of  Decatur,  Court  House  (Res., 
119    South    Edward    St.),   Decatur,    HI June     16,  1919 

Hitchcock,  Arthur  Beers.  Mgr.,  Paving  Dept.,  The  Bar- 
rett Co.,  325  South  Jackson  Ave.,  Kansas  City,  Mo.  .      June     16,  1919 

HoFF,    Frank    Warne.    With    Universal    Portland    Cement 

Co.,    929    Belmont   Ave.,   Youngstown,    Ohio June     16,   1919 

HoLLiSTER,  Solomon  Cady.  Designer,  Concrete  Ship  Sec- 
tion, Emergency  Fleet  Corporation,  4420  Chestnut 
St.,    Philadelphia,    Pa May     12,   1919 

Hopkins,   John    Thomas.   Borough    Engr.,   Highland    Park 

(Res.,  59  Lincoln  Ave.,  New  Brunswick),  N.  J June     16,   1919 

Hughes,   Charles  Warren.   Asst.   City  Engr.,   2147   Fifth 

St.,  Port  Arthur,   Tex May     12.   1919 

Huntley,  Lee  Harvey.     Res.  Engr.,  Demerara  Bauxite  Co., 

Box  214,  Georgetown,  British  Guiana ^lay     12,   1919 

HusSEY,  Lawrence.      1334  Seventh  St.,  San  Diego,  Cal Jan.     13,  1919 

Jervis,  Charles  Miller.  Civ.  Engr.,  The  Cupey  Sugar  Co., 

Cupey,    Oriente,   Cuba Mar      11,  1919 
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Johnson,    Harold    Sucese.    Supt.,    Dawson    Constr.    Co., 

1026  West  Washington  St.,   San  Diego,   Cal May     12,  1919 

Johnston,    John    Wallace.     Promotion    Engr.,    Portland 

Cement  Assoc,  408  Union  Trust  Bldg.,  Parkersburg, 

W.    Va June     16,  1919 

Kelly,    Prescott    Vail.     1200    Jones    Bldg.,     Pittsburgh, 

Pa May     12,   1919 

Kimbrell,  Geary.     County  Highway  Engr.,  and  City  Engr., 

Pendleton,   Ore June    16,  1919 

Kniskern,  Philllp  Wheeler.     Capt.,  Engrs.,   )    ^ 

TT      C!       A        AAr:o    1^  ^     -D       ^  A      %u-      f    J™-  Sept.     12,    1916 

U.    S.   A.,   4458   Drexel   Boulevard,    Chi-    K.  ^  ,,       ^  ^  ' 

T,,  r  Assoc.  M.     June    16,   1919 

cago.   111 J 

Lamb,  Sydney  Bishop.     Draftsman,  Valuation    ) 

Dept.,    Colo.   &   South.   Ry.    (Res.,    2652    l^"'      ^^      7"-     J'   ^^ 
r    r       .^     c^^  ,     T.              ri  1  C  Assoc.  M.     June    16,  1919 

Lafayette   St.) ,   Denver,   Colo J 

Leech,  Edward.     Care,  Art  Metal  Constr.  Co.,  Jamestown, 

N.    Y June     16,1919 

Levine.  Harold  Julius.  Cons,  and  Industrial  Engr. 
(Kaufman  &  Levine),  21  East  40th  St.,  New 
York    City May     12,   1919 

LiDDELL,  Nathaniel  Morris.  Engr.  in  Chg.  of  Road  Constr., 
Care,  County  Engr.,  Court  House,  Topeka,  Kans. 
(Res.,  508  West  Harrison  St.,  Danville.  III.) June    16,   1919 

LocKWOOD,  Rex  Barnum.  Chf.  Engr.,  Atlantic,  Gulf  & 
Pacific  Co.  of  Manila,  Box  626,  Manila,  Philippine 
Islands April   14,  1919 

LoMAx,   Nelson   Johnson.      Res.    Engr.,   Waddell   &    Son, 

800  Graphic  Arts  Bldg.,  Kansas  City,  Mo June    16,   1919 

McHenry,    Reynolds.      Engr.,    Leland    S.    Rosener,    2975 

Pacific  Ave.,  San  Francisco,  Cal Mar.    11,  1919 

Mandell,    Solon    Baron.     With     the     Submarine     Boat 

Corporation,    1    West   85th   St.,   New   York   City May     12,   1919 

Mabden,  Leslie  Ona.  Chf.  Draftsman,  North  Dakota 
State  Highway  Comm.,  615  Second  St.,  BismarcK, 
N.  Dak Mar.    11,  1919 

Mabkhaet,  Clark  Orromell.  1319  Fulton  Bldg.,  Pitts- 
burgh,   Pa Jan.     13,   1919 

Marshall,  Leslie  Stancliffe.  Chf.  of  Party,  Emer- 
gency Fleet  Corporation,  525  Collings  Ave.,  West 
Cbllingswood,   N.   J May    12,   1919 

Miller,    DeMont   George.       Sales    Mgr.,   Layne   &    Bowler 

Corporation,  900  Santa  Fe  Ave.,  Los  Angeles,  Cal.  .  .  .     June    16,  1919 

Mullins,  Joe  Burrow.     Civ.  and  Area  Engr.,  Dupont  Eng. 

Co.,    Flint,    Mich May     12,  1919 
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MuLLiNS,  Thomas  Clinton.      Capt.,  Engrs.,  U.  S.  A.,  Co. 

C.   34tli   Engrs..  Am.   Exp.   Forces,   France;    Address, 

Boonville,    Ind Jan.      1,3,   1919 

Myees,   Patrick   Henry.      Chf.   Engr.   and   Railroad   Supt., 

Cuyaniel     Fruit    Co.,     Cuyamel,    Spanish    Honduras, 

via    New    Orleans,    La May     12,  1919 

Nash,  James  Philip.     Office  Engr.,  Texas  State  Highway 

Dept.    (Res.,  1501  Colorado  St.),  Austin.  Tex Mar.    11,  1919 

Nighswonger,    Harrison    Worth.       13th     Floor,     Colcord 

Bldg.,    Oklahoma,    Okla May     12,1919 

Oakes.     Bethuel     Sutherland.       Superv.     Plant     Engr., 

U.  S.  Shipping  Board,  Emergency  Fleet  Corporation, 

Box  561,   Wilmington,   N.    C May     12,   1919 

O'Connor,    Francis    Barnard.    Asst.    Chf.    Engr..    Alphons 

Custodis  Chimney  Constr.  Co.,  95  Nassau  St.    (Res.  1 

Lexington    Ave.),    New    York    City June    16,   1919 

Orr,    Scott    Wesley.    Designing    Engr.,    Fay,    Spofford    & 

Thorndike,  58   County  Rd.,   Chelsea,  Mass June    16,   1919 

Otto,  Olaf.      Civ.   Engr.  and  Contr.,   301    Savannah  Bank 

&    Trust   Bldg.,    Savannah,    Ga June    16,   1919 

Patterson,   Charles    Arthur.    Borough    Engr.,    City    Hall 

Bldg.,    Torrington,    Conn June    16,   1919 

Ridley,    Clarence    Eugene.    City    Engr.,    City    Hall,    Port 

Arthur,    Tex May     12,  1919 

Rose,  Alexander.     Structural  Engr.,  632  Builders  Exchange, 

Minneapolis,    Minn Nov.     26,  1918 

Ryan,   James    Tillman.    Valuation    Engr.,    Pacific    Gas    & 

Elec.  Co.,  445  Sutter  St.,  San  Fransisco,  Cal May     12,   1919 

Saville,  Thorndike.  Associate  Prof,  of  San.  Eng.,  Univ.  of 

North  Carolina,  Chapel  Hill,  N.   C May     12,   1919 

Seabrook,    Hugh    Rayner.      Royal    Societies    Club,    63    St. 

James  St.,  London,  S.  W.,  England June    16,  1919 

Shank,  Jacob  Ralph.    Asst.  Prof.,  Civ.  Eng.,  The  Ohio  State 

Univ.,  97  West  Tompkins  St.,  Columbus,  Ohio June    16,   1919 

Shea,  William  James.  Maj.,  Engrs.,  U.  S.  A.,  1515  Six- 
teenth St.,  N.  W.,  Washington,  D.  C May     12,   1919 

Sinclair,  Leonard  Hanscome,     Asst.  Project   J 

Mgr.,    U.    S.    Navy    Dept.,    Room    2916,    (.  ^""-  ^°^- 

-^         T,,-,       TTT     u-      i.        T.    r.  \  Assoc.  M.     Mav 

Navy  Bldg.,  Washington,  D.   C \ 

SoRZANO,  Carlos  Tejada.  Casilla  276,  La  Paz,  Bolivia....     May 

Stanfield,   Adrian   Clyde.   Pana,   HI June    16,  1919 

Stape,  George  Philip  Alexander.      Planning  Engr.,   The 

Dayton  Wright  Airplane  Co.,  Research  Div.,  127  North 

Ludlow   St.,    Dayton,    Ohio April  14,  1919 


1, 

12, 

1913 
1919 

12, 

1919 
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Steabns,  Fred  LeRoy.     173  Hicks  St.,  Brook-  )  Jun.  April  2,  1912 

lyn,   N.   Y [  Assoc.  M.  May  12,   1919 

Stein,  Benjamin.     Engr.,  Hennebique  Const.  Co.,  5  Eliza- 
beth Court,  Beach  40th  St.,  Edgemere,  N.  Y June  16,  1919 

Stbachan,  Joseph  Joslin.     Lieut.,   C.  E.  C,   )    Jun.  April  7,  1915 

U.  S.  N.,  U.  S.  Navy  Yard,  Boston,  Mass.   \  Assoc.  M.  May  12,   1919 

Talbot,  Lyman  Robert.     1811  Ross  St.,  Sioux  City  Iowa..  May  12,  1919 

Taylor,  Marcus  Prevost.     Capt.,  Engrs.,  U.  S.  A.,  Care, 

Dept.  Engr.,  Fort  Sam  Houston,  San  Antonio,  Tex.  .  .  May  12,  1919 

TiLTON,  George  Albert,  Jr.     Res.  Engr.,  Cali-  ^  9     t  19    iqir 

fornia  Highway  Comm.,  1703  Chorro  St.,    v  .      '      ,,      .,  ,  J   ,„,^ 

^        ^    .      ^,  .           ^    '  i  Assoc.  M.     June    16,  1919 

San    Luis    Obispo,    Cal J 

Trask,  Warren  Dudley.     Asst.  Div.  Engr.,  Fay,  Spofford 

&  Thorndike,  22  Bartlett  St.,  Somerville,  Mass Mar.    11,  1919 

Tyler,   James.      Asst.    City    Engr.,    Town    Hall,   Auckland, 

New    Zealand Mar.    11,   1919 

Tyndall,  Arthur.     Care,  Public  Works  Dept.,  Wellington, 

New    Zealand Mar.    11,  1919 

Wallis,  Richard  Parker.     Engr.,  Frank  E.  Wallis  &  Son, 

56  West  45th  St.,  New  York  City June    16,   1919 

Walter,  Lloyd  DeWitt.     Bee  Bldg.,  Omaha,  Nebr June    16,  1919 

Ware,  Samuel  Houston.    Capt.,  Engrs.,  U.  S.  A.,  Camp  A. 

A.   Humphreys,  Va May     12,   1919 

Wenstrand,  Ralph  Theodore.     Contr.,  Western  Bridge  & 

Constr.  Co.,  648  Bee  Bldg.,  Omaha,  Nebr June    16,   1919 

West,   Frank  Hubble.     Care,  Hawaiian  Contr.   Co.,  Ltd., 

Hilo,    Hawaii May     12,   1919 

Williams,  Timothy  Silas.    Asst.  to  Concrete  Engr.,  West- 

inghouse.  Church,  Kerr  &  Co.,  37  Wall  St.,  Room  912, 

New  York   City June    16,   1919 

WiNSHiP,  Lef.     Asst.  to  Chf.  Engr.,  Mo.  Pac.  R.  R.,  4138 

Cleveland  Ave.,  St.  Louis,  Mo June    16,  1919 

WiSLER,  Chester  Owen.  Camp  Davis,  Topinabee,  Mich..  .  April  14,  1919 
WiTTE,  Herman  Calvert.    Structural  Engr.,  Concrete  Ship 

Dept.,  Emergency  Fleet  Corporation,  3733  Locust  St., 

Philadelphia,    Pa May     12,  1919 

Wolfe,  William  Sidney.     Structural  Engr.,  Smith,  Hinch- 

man  &  Grylls,  Washington  Arcade,  Detroit,  Mich...  May  12,  1919 
Wong,  Jick  Gam.     Res.  Engr.,  Sections  7  and    J  -    loij. 

10,  Hankow-Ichang  Ry.,  Han-I  Ry.  Office,    l   .      '      ,_.      ,^   '      ,,'',r. 

r,.        1  .,      TT       u    T3  rn-  (Assoc.  M.     Mar.    11,1919 

Isaoshih,    Hupeh    Prov.,    China ] 

Wood,   Clyde  Warren.     Asst.   Engr.,   South   San   Joaquin 

Irrig.    Dist.,   Manteca,    Cal .  .' June    16,   1919 

Zehr,  Vratislav  Adolph.     Cons.  Engr.,  E.  T.  Perkins  Eng. 

Co.,  Box   119,  Pekin,  111 June    16,  1919 
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Cakpexter,   Ford  Ashman.     Meteorologist,  U.   S.   WoMtlier 

Bureau,  Los  Angeles,  Cal June    16,  1919 

Irwin,  Willi.\m  Clark.  Sales  Engr.,  Railroad  and  Con- 
tractors' Supplies,  603  Frisco  Bldg.,  St.  Louis,  Mo..      June    16,   1919 

Walker,  Frank  Rabold.     Bldg.  Contr.    (Frank  R.  Walker 

Co.),  168  North  Michigan  Ave.,  Chicago,  111..". June    16,   1919 

juniors 

Bayer,  Harry  Lewis.     With  H.  S.  Ferguson,  Temiskaming, 

Que.,    Canada : June    16,   1919 

Brockway,  Warner  Cotton.     2d  Lieut.,  San.  C,  U.  S.  A.; 

Camp  San.  Engr.,  Camp  Bragg,  N.  C April  14,  1919 

BurSe.  Michael  Joseph.      1301   Charleston  St.,  Mattoon, 

111 June    16.   1919 

Camlin,  William  John.     Care,  Minnesota  Highway  Dept., 

St.   Paul,   Minn May     12,   1919 

DiAS,   MoACYR   RoDRiGLTES.       20    Rua    Sahara.    Silo,    Paulo, 

Brazil Mar.    11,  1919 

Foster,   James   Apker.      Junior   Highway   Engr.,   State   of 

Illinois,  302  Apollo  Theatre  Bldg.,  Peoria,  111 May     12,  1919 

Griffith.  James  Rinaldo.    6191/2  West  Howard  St.,  Mun- 

cie,    Ind May     12,  1919 

Grxjpe,  Edgar  Young,  Jr.     Aeronautical  Engr.,  Eng.  Dept., 

U.  S.  A.,   Fort  Omaha,  Nebr .  April   14,   1919 

Guest,  John  Henry.     City  Hall,  Pine  Bluff.  Ark April  14,  1919 

Harn,  John  Edwin.     2314  Oak  St.,  Baltimore,  Md May     12,   1919 

Heywood,  Gene  Bryant.  Care,  Southern  California  Edi- 
son  Co.,   Kernville,   Cal June    16,   1919 

Kane,  Wallace  Byrne.    212  Frisco  Bldg.,  Joplin,  Mo May     12,  1919 

KucHAR,  Joseph  Jaromir.     Asst.  Engr.  to  Res.  Engr.,  J.  G. 

WTiite  Eng.  Corporation,  Muscle  Shoals,  Ala June    16.   1919 

LuHRS,  Albert  Weigand.    Transitman,  M.  of  W.  Dept.,  Erie 

R.  R.,  150  North  St.,  Jersey  City,  N.  J May     12,  1919 

McSweeney,  Thomas  Francis.     1  Salem  End  Rd.,  Fram- 

ingham,    Mass May     12,  1919 

MiAO,  En-Chao.     Care,  K.  S.  Yuen,  Box  835,  U.  S.  Postal 

Agency,    Shanghai,    China May     12,  1919 

Robertson,  Louis  Wellington.     2d  Lieut.,  Engrs.,  U.  S. 

A.,  Box  85,  El  Paso,  Tex May     12,   1919 

Sopp,  Claude  Wellington.     Junior  Engr.,  U.  S.  Geological 

Survey,  Box  519,  Pasadena,  Cal June    16,   1919 

Thompson,  Missac.  Reinforced  Concrete  Engr.,  640  Broad- 
way,  New  York  City June    16,  1919 

Triana,  Jorge.     Ingeniero  Jefe,  Ferrocarril  del  Tolima,  Box 

No.  5,  Bogota,   Colombia Mar.    11,   1919 
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JUNIORS    (Continued)  Date  of 

Membership. 

ViCKERS,  Paul  Amos.     .3028  Harrison  St.,  Kansas  City,  Mo.  June    16,  1919 
VVeiskopf,  Edward  Francis.     11  East  42d  St.,  New  York 

City   April  14,  1919 

Wells,  Clifton  Kennady,  Jr.     Contr.  and  Builder    (Con- 
stable-Wells Co.),  2919  Guilford  Ave.,  Baltimore,  Md.  May     12,  1919 


REINSTATEMENTS 

MEMBERS  o    •  ^f  ^?  °^ 

Reinstatemenr. 

Spooner,  Herman   Winslow June    16,  1919 


RESIGNATIONS 

ASSOCIATE  members  Ue^ifnatL. 

Harmon,    Watson    Gilbert June    16,  1919 

juniors 

Hallberg,  Arthur  Sidney June    16,  1919 

Youngling,  Louis  Shemald June    16,  1919 


DEATHS 

Allen,  Hermon  Charles.     Elected  Member.  May  2d,   1911;    died  May  4th, 

1919. 
Chase,  Dean.     Elected  Junior,  June  3d,  1915;  died  May  26th,  1919. 
DoBSON,  Adna.     Elected  Member,  May  6th,  1908;   died  May  4th,  1919. 
Ford,  William  Griffing.     Elected  Member,  October  5th,  1904;   died  June 

23d,  1919. 
Hardy,  Harry.     Elected  Associate  Member,  June   1st,   1892;   Member,  June 

1st,  1909;   died  April  4th,  1919. 
Haviland,  Arthur.     Elected  Junior,  January  4th,   1882;   Member,   January 

4th,  1888;   died  June  18th,  1919. 
Hendrie,   John    Gibson.      Elected   Junior,   September    5th,    1911;    Associate 

Member,  April   2d,   1913;   Member,  May   12th,   1919;   died  June   18th, 

1919. 
Henley,  Robert  Dwiggins  Monteith.     Elected  Junior,  September  3d,  1901; 

Associate  Member,  January  31st,  1911;  died  May  3d,  1918. 
Nichols,  Allen  Eugene.     Elected  Associate  Member,  October  10th,   1916; 

died  May  8th,   1919. 
Owens,  Henry  Kinder.     Elected  Member,  March  6th,  1889;  died  May  15th, 

1919. 
Petheram,    George   Thomas.      Elected    Associate    Member,    February    28th, 

1911;    died  October.    1918. 
Ritter,   Homer  Peter.      Elected   Member,   November   3d,    1915;    died   April 

21st,   1919. 
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Sauerman,  Henry  Burger.  Elected  Associate  Member,  May  1st,  1907; 
Member,  May  31st,  1916;   died  I\Iay  20th,  1919. 

ScHUSSLER,  Hermann  Frederick  August.  Elected  Member,  February  4th, 
1914;   died  April  27th,  1919. 

Shirai.siia,  Naoji.  Elected  Member,  October  4th,  1899;  died  February  17th, 
1919. 

Speidel,  Hugo  S.    Elected  Junior,  February  5th,  1890;  died  Jvme  17th,  1919. 

Stephens,  George  Hippesley  Stanley.  Elected  Associate  Member,  Decem- 
ber 5th,  1911;  died  December  13th,  1918. 

Stimson,  Burt.  Elected  Associate  Member,  September  12th,  1916;  died 
May  26th,  1919. 

SwENSSON,  Emil.     Elected  Member,  June  7th,   1893;    died  May   13th,   1919. 

ToRRALBAS,  Rafael  Joaquin.  Elected  Junior,  November  1st,  1910;  Asso- 
ciate Member,  June  24th,  1914;   died  September  25th,   1918. 

Uhliq,  Carl.     Elected  Member,  October  7th,  1903;   died  May  5th,  1919. 

White,  John  Wesley.    Elected  Junior,  April  14th,  1919;  died  June  2d,  1919. 


Total  Membership  of  the  Society,  August  8th,  I9i9» 
9190. 


75^ 


CUEEENT  ENGINEEEIXG  LITEEATUEE    [Society  Affairs. 


MONTHLY  LIST  OF  RECENT  ENGINEERING  ARTICLES  OF 
INTEREST 

(May  1st  to  July  17tli,  1919) 
Note. — This  list  is  published  for  the  purpose  of  placing  before  the 
members  of  this  Society,  the  titles  of  current  engineering  articles, 
which  can  be  referred  to  in  any  available  engineering  library,  or  can  be 
procured  by  addressing  the  publication  directly,  the  address  and  price 
being  given  wherever  possible. 

LIST  OF  PUBLICATIONS 

In  the  subjoined  list  of  articles,  references  are  given  by  the  number 
prefixed  to  each  journal  in  this  list: 


(2)  Journal,     Engrs.     Club     of     Phila., 

Philadelphia,   Pa. 

(3)  Journal,    Franklin    Inst.,    Philadel- 

phia, Pa.,  50c. 

(4)  Journal,    Western    Soc.    of    Engrs., 

Chicago,   111.,  50c. 

(5)  Journal,  Eng.  Inst,  of  Canada,  Mon- 

treal.   Que. 

(6)  Journal,  Am.  Inst,  of  Archts.,  Wash- 

ington, D.  C,  50c. 

(7)  Gesnnclheits       Ingenieur,       Munich, 

Germany. 

(8)  Stei^ens   Indicator,   Hoboken,    N.    J., 

50c. 

(9)  Industrial   Management,   New   York 

City,  25c. 

(11)  E7igi7ieering  ('London),W.   H.Wiley, 

432  Fourth  Ave".,  New  York  City, 
25c. 

(12)  The     Engineer      (London),      Inter- 

national    News     Co.,     New     York 
City,  35c. 

(13)  Engineering  News-Record,  New  York 

City,  15c. 

(15)  Raihcay  Age,   New  York  City,    15c. 

(16)  Engineering    and    Mining    Journal, 

New  York  City,  15c. 

(17)  Electric      Railway      Journal,      New 

York  City,  10c. 

(18)  Railway  Review,  Chicago,   111.,   15c. 

(19)  Scientific      A77ierican      Supplement, 

New  York  City,   10c. 

(20)  Iron   Age,   New  York  City,   20c. 

(21)  Railway     Engineer,     London,     Eng- 

land, Is.  2d. 

(22)  Iron  and  Coal  Trades  Review,  Lon- 

don,  England,    6d. 

(24)  American  Gas  Enqineering  Journal, 

New  York  Cityl  10c. 

(25)  Railway  Mechanical  Engineer,  New 

York  City,    20c. 

(26)  Electrical     Review,     London,     Eng- 

land,  4d. 

(27)  Electrical    World,    New    York    City, 

10c. 

(28)  Journal,      New      England      Water- 

Works  Assoc,   Boston,  Mass.,   $1. 

(29)  Journal,  Royal  Soc.  of  Arts,  London, 

England,  6d. 
(32)    Mcmoires     et     Compte     Rendu     des 

Travaux,  Soc.  Ing.  Civ.  de  France, 

Paris,  France. 
{33)    Le  Genie  Civil,  Paris,  France,  1  fr. 
(36)    Cornell  Civil  Engineer,  Ithaca,  N.  Y. 
(40)    Zentralblatt      der      Bauverwaltung, 

Berlin,  Germany,  60  pfg. 


(41 )  Elektrotcchnische  Zeitschrift,  Berlin, 

Germany. 

(42)  Proceedings,  Am.  Inst.  Elec.  Engrs., 

New  York  City,  $1. 

(43)  Annales    des    Fonts     et    Chaussees, 

Paris,  France. 

(45)  Coal  Age,  New  York  City,  10c. 

(46)  Scientific  American,  New  York  City, 

15c. 

(47)  Mechanical    Engineer,     Manchester, 

England,  3d. 
(49)    Zeitschrift    fur    Bauwesen,    Berlin, 
Germany. 

(53)  Zeitschrift,      Oesterreichischer      In- 

genieur    und    Architekten-Verein, 
Vienna,  Austria,  70h. 

(54)  Transactions,   Am.   Soc.   C.   E.,   New 

York  City,  $16. 

(55)  Mechanical     Engineering:     Journal 

Am.   Soc.   M.  "E.,   New  York  City, 
$10. 

(56)  Transactions,    Am.    Inst.    Min.    and 

Metallurgical    Engrs.,    New    York 
City,  $6. 

(57)  Colliery     Guardian,     London,     Eng- 

land, 5d. 

(58)  Proceedinqs,  Engrs.'  Soc.  of  W.  Pa., 

2511  Oliver  Bldg.,  Pittsburgh,  Pa., 
50o. 

(59)  Proceedings,  American  Water  Works 

Assoc,  Troy,   N.   Y. 

(60)  Municipal  atui  County  Engineei-ing, 

Indianapolis,  Ind.,  25c. 

(61)  Proceedings,  Western  Railway  Club, 

225    Dearborn    St.,    Chicago,    111., 
25c. 

(62)  American  Drop  Forcjer,  Thaw  Bldg., 

Pittsburgh,  Pa.,  iOc. 

(63)  Minutes  of  Proceedings,  Inst.  C.  E., 

London,  England. 

(64)  Po-wer,  New  York  City,  10c. 

(65)  Official  Proceedings,  New  York  Rail- 

road  Club,    Brooklyn,   N.   Y.,   15c 

(66)  Gas  Journal,    London,   England,   6d. 

(67)  Cement  and  Engineering  News,  Chi- 

cago, 111.,   25c. 

(71)  Journal,   Iron   and   Steel   Inst.,   Lon- 

don, England. 
(71a)    Carnegie  Scholarship  3Iemoirs,  Iron 
and  Steel  Inst.,  London,  England. 

(72)  America7i  Machinist,  New  York  City, 

15c 

(73)  Electricia7i,  London,  England,  18c. 

(74)  Transactions,     Inst,     of     Min.     and 

Metal.,   London,   England. 
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(75)    Proceedings,  Inst,  of  Mech.    Engrs.,     (101) 
London,   England.  (103) 

(77)  Journal,  Inst.  Elec.  Engrs.,  London, 

England,    5s.  (104) 

(78)  Beton,    und   Eisen,   Vienna,    Austria, 

1,  50m. 
(83)    Gas  Ar/e,  New  York  City,  15c.  (105) 

(85)  Proceedings,   Am.    Ry.    Eng.    Assoc, 

Chicago,    111.  (106) 

(86)  Engineering    and    Contracting,    Chi- 

cago,  111.,   10c.  (107) 

(87)  Railway  Maintenance  Engineer,  Chi- 

cago,   III.,   10c.  (109) 

(89)  Proceedings,    Am.    Soc.    for    Testing 

Materials,    Philadelphia,    Pa.,    $5.     (110) 

(90)  Transactions,  Inst,  of  Naval  Archts., 

London,   England.  (Ill) 

(91)  Tra^isactions,  Soc.  of  Naval  Archts. 

and    Marine    Engrs.,     New    York     (113) 
City. 

(92)  Bulletin,        .Soc.       d'Encouragement     (114) 

pour  rindustrie  Nationale,  Paris, 
France. 

(93)  Revue  de  Metallurgie,  Paris,  France,     (115) 

4  fr.  50. 
(96)    Canadian    Engineer,    Toronto,    Ont.,     (116) 
Canada.  10c. 

(98)  Journal,    Engrs.    Soc.    of    Pa.,    Har-     (117) 

risburg.  Pa.,  30c.  (118) 

(99)  Proceedings,  Am.   Soc.  of  Municipal 

Improvements,  New  York  City,  $2.     (119) 

(100)  Professional     Menwirs.     Corps     of 

Engrs.,     U.     S.     A.,     Washington,     (120) 
D.   C,   50c. 


Metal  Worker,  New  York  City,  10c. 

Mining  and  Scientific  Press,  San 
Francisco,    Cal.,    10c. 

7'he  Surveyor  and  Municipal  and 
County  Engineer,  London,  Eng- 
land,  Gd. 

Chemical  and  Metallurgical  En- 
gineering, New  York  City,  25c. 

Transactions,  Inst,  of  Min.  Engrs., 
London,   England,  6s. 

Schweizerische  Bauzeitung,  Ziirich, 
Switzerland. 

Journal,  Boston  Soc.  C.  E.,  Boston, 
Mass.,   50c. 

Journal,  Am.  Concrete  Inst.,  Phil- 
adelphia,   Pa.,    50c. 

Journal  of  Electricity,  San  Fran- 
cisco, Cal.,  25c. 

Proceedings,  Am.  Wood  Preservers' 
Assoc,  Baltimore,  Md. 

Journal,  Institution  of  Municipal 
and  County  Engineers,  London, 
England.   Is.  6d. 

Journal,  Engrs.'  Club  of  St.  Louis, 
St.   Louis,  Mo.,  35c. 

Blast  Furnace  and  Steel  Plant, 
Pittsburgh,   Pa.,   15c. 

Engineering  World,  Chicago,  111. 

Times  Engineering  Supplement, 
London,  England,  2d. 

Landscape  Architecture,  Harris- 
burg,  Pa.,  50c. 

Automotive  Industries,  New  York 
City,  15c. 


LIST    OF    ARTICLES 
Bridges, 

The  Coblenz  Pontoon  Bridge.*      J.  W.  Skelly.      (100)      Mar. 

Filling  Trestles  on  the  Southern  Pacific.      W.  E.  Burns.      (87)      May. 

Recommended    Procedure    in    the    Painting    and    Maintenance    of    Highway    Bridges. 

Charles  D.  Snead.      (Paper  read  before  Univ.  of  Kentucky  Road  School.)       (60) 

May. 
Studying  the  Defects   in   Masonry  Structures.*      (87)      May. 
Raising  Allegheny  River  Bridge  13  Ft.  by  Jacking.*      (13)      May  1. 
Reinforcement  of  Bridge  by  Means  of  an  Eccentric  Chord.*      (13)      May  8. 
A  Survey  of  Electric  Railway  Bridge  Maintenance.*      R.  C.  Cram.      (17)      May  17. 
Design    of    New    Superstructure    of    Louisville    Bridge    with    644-Ft.    Riveted    Span.* 

(13)       May   22. 
Pneumatic    Caissons    with    Wooden    Cylinders    for     Sinking    Bridge    Piers.*      (86) 

May  28. 
Maintaining  Traffic  During  Erection  of  Louisville  Bridge.*      (13)      May  29. 
The  Replacement   of   the   Delaware   River  Bridge.*    (Philadelphia,    Pa.)      Warren   P. 

Laird.      (2)      June. 
Concrete  in   Roads,  Bridges  and  Culverts.*      H.   Eltinge  Breed.      (Paper  read  before 

Canadian  Good  Roads  Congress.)       (60)      June. 
Reinforced   Concrete   Bridges  and  Their  Architectural   Treatment.*      F.  G.   Engholm. 

(67)      June. 
Tests  to  Free  Under  Side  of  Railroad  Viaducts  from  Smoke.      (13)      June  12. 
Yielding  Barriers  Close  Roads  at  Drawbridges.*      (13)      June  12. 
Lighting    and    Control     for    Bridge    Over    the    Columbia.*      F.     H.     Murphy.      (27) 

June  14. 
Construction  of  New  Arch  Section  of  Galveston  Causeway.*      (13)      June  19. 
Rebuilding   the   Genesee   River   Bridge,    Lehigh   Valley   R.    R.,    at  Wadsworth,    N.   Y. 

(18)      June   21. 
Points     Requiring     Special     Observation     and     Investigation     in     Bridge     Inspection. 

Herbert    C.    Keith.      (From    paper    read    before    Brooklyn    Engrs.    Club.)       (86) 

June  25. 
Railway  Bridge  Design:   Loadings  and  Actual  Engine  Loads.*      B.   R.  LefBer.      (13) 

June  26. 
How  an  Old  Masonry  Arch  Bridge  Was  Rebuilt.*      (87)      July. 
The  Bloor  Street   Viaduct,   Toronto,   Ontario.*      Thomas  Taylor.      (5)      July. 

*  Illustrated. 
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Bridges— (Continued). 

Problems  Encountered   In  the  Design  of   12th  Street  Bridge.*    (Chicago,   111.)      Hugh 

E.   Young.      (117)      July  1. 
Comparison  of  Five  Railway  Bridge  Specifications.*      (13)      July  3. 
Special    Design    Features    and    Erection    Methods    for    540-Ft.    Suspension    Bridge.* 

William   G.  Grove.      (13)      July  3. 
American   Engineers  Make   Records  in  Bridging  the  Rhine.*      James  M.   Farrin   and 

Sam  H.  Andrews.      (13)      July  17. 
Bac-Transbordeur  et  Pont  Tournant  pour  la  Traversee  du  Canal  Maritime  de  Suez  k 

Kantara.*      Jean  Raimondi.      (33)      Mar.   15. 
Les  Ponts-Routes  Militaires  de  I'Armee  Auglaise.*      R.  Mechin.      (33)      Apr.   12. 
Die  Vollendung  der  Briicke  iiber  den  St.  Lorenzstorm  bei  Quebec.      Wernekke.      (40) 

Jan.  29. 
Neubau    der    Strassenbriicke    iiber    die    Klodnitz    im    Zuge    der    Wilhelmstrasse    in 

Gleiwitz   i  Oberschlesien.*      Borchard.      (40)      Feb.  8. 
Neue  Bauarten  zerlegbarer  Briicken.*      Rudolf  Bernhard.      (40)      Feb.  15. 
Die  Schwebefahre  in  Bordeaux.*      A.  Walther.      (107)      Apr.  12. 
Zur   Frage   der  Zulassigen   Spannu^igen   in   Beton-Briickengewolben.*      A.    O.    Lusser. 

(107)      May  3. 

Electrical. 

The  Development  of  Anti-Aircraft  Searchlights.*      James  B.   Cress.      (100)      Mar. 
The   Determination   of  the   Efficiency  of   the   Turbo-Alternator.*      S.   F.    Barclay   and 

S.   P.   Smith.      (77)      Apr. 
Voltage  Regulation.*      J.  Humphrey.      (22)      Apr.  18. 
Distribution  of  Heat,  Light  and  Motive  Power  by  Gas  and  Electricity.      Dugald  Clerk. 

(29)      Apr.   18. 
The    Electrical    Features    of    Hog    Island    Shipyard.*      H.    "W.    Osgood.      (Paper   read 

before  Assoc,  of  Iron  and  Steel  Elec.  Engrs.)       (2)      May. 
The  Susceptibility  of  Feebly  Magnetic  Materials.*      Ernest  Wilson.      (77)      May. 
Utilizing  the  Time  Characteristics  of  Alternating  Current.      Henry  E.  Warren.      (42) 

May. 
Transatlantic   Radio   Reception.*      Charles    A.    Culver.      (3)      May. 
On   the   Determination   of   the    Electrical    and   Acoustic   Characteristics   of   Telephone 

Receivers.*      Louis  V.  King.      (3)      May. 
Lighting  of  San  Francisco's  Triangle  District.*      A.  F.  Dickerson.      (Ill)      May  1. 
Sparking  Power  of  Magnetos.*      Harry  F.  Geist.       (120)       May  1. 
Outdoor  Substations  for   Intercounty   Development.*       (27)      May  3. 
The  Proper  Loading  of  Distribution  Transformers.      Frank  A.  Robbins.      (Paper  read 

before  Wisconsin  Elec.  Assoc.)       (27)      May  3. 
Rewinding  12  000-Kw.  Turbo-Generator  Field.*      (27)      May  3. 
Interborough    Commissions    60  000-Kw.    Turbo-Generator    Unit.*      W.    S.    Finlay,    Jr. 

(17)   May  10  ;    (27)   May  10. 
Electric  Service  in   World's  Largest  Hotel.*      (27)      Serial  beginning  May  10. 
The  Continuous-Rated  Motor  and  Its  Application.    L.  F.  Adams.     (27)    May  10;    (19) 

June  21. 
Electric    and    Elevator    Equipment    of    the    Hotel    Pennsylvania.*      Chas.    E.    Knox. 

(64)      May   13. 
Leaks   and   Wastes    in    State    Institutions.      F.    J.    McCullough.      (64)      May    13. 
Electrical    Precipitation    of    Solids    from    Flue    Gases.*      J.    M.    Wauchope.      (117) 

May  15. 
Direct  Current  vs.  Power  Factor.*      F.   E.  Austin.      (19)      May  17. 
Adopting   Automatic   Control    to    Motor-Started    Converters.*      R.    J.    Wensley.      (17) 

May    17. 
Power   Installation    at   the    Old    Hickory   Powder   Plant   near   Nashville,    Tennessee.* 

(64)       May   20. 
The   Electrical   Equipment   of   the   U.    S.    S.   Neiv   Mexico.*      (From    General  Electric 

Review.)       (26)      May  23. 
The    Running    of    Mercurj''    Rectifiers    in     Parallel.*      Bela    Schafer.      (Abstract    of 

article   in  Elektrotechnische  Zeitschrift.)       (73)      May  23. 
Underground    Construction    and    Electrolysis.      (Extract    from    Report    of    Committee 

read   before   N.    E.    L.   A.)       (27)      May   24. 
Theory  of  the  Aron  Meter:  A  Note  on  the  Effect  of  Impulsive  Forces  on  Pendulums. 

H.  G.  Rowledge.      (73)      May  30. 
The   Electrical   Equipment  of   H.   M.   Factory,   Gretna.*      A.    S.   Croso.      (26)      Serial 

beginning  May  30. 
Cost  Comparison  of  Transformer  Types.*      B.  C.  Dennison.      (27)      May  31. 
Features  of  Mammoth  Waterwheel  Generator.*      (27)      May  31. 
The  Dielectric  Field  in  an  Electric  Power  Cable.*      R.  W.  Atkinson.      (42)      June. 
Problems  of  220-Kw.  Power  Transmission.*      A.  E.  Silver.      (42)      June. 
An  Application  of  the  Radiometer  to  the  Measurement  of  Electric  Current.*.     Thomas 

D.  Cope.      (3)      June. 
Tree  Telephony  and  Telegraphy.*      George  O.  Squier.      (3)      June. 

*  Illustrated. 
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Electrical— (Continued), 

Transmission  Line  Relay  Protection.*      H.  R.  Woodrow  and  others.      (42)      June. 
Grounding  the  Neutral  of  Generating  and  Transmission  Systems.*      H.   R.  "Woodrow. 

(42)      June. 
The  Effect  of  Transient  Voltages  on  Dielectrics,  II.*      F.  W.  Peek,  Jr.      (42)      June. 
High-Tension    Single-Conductor    Cable    for    Polyphase    Systems.*      W.    S.    Clark    and 

G.    B.    Shanklin.       (42)      June. 
Air  Fans  for  Driving  Generators  on  Airplanes.*      G.  Francis  Gray  and  others.      (SS) 

June. 
Power  Factor  and  Phase  Rotation.*      Leslie  F.  Curtis.      (Ill)      June  1. 
Mercury  Arc  Tube   Operation.*      R.  W.   Kidd.      (Ill)      June   1. 
Pulling  Conductors  into  Conduits.*      Terrell  Croft.      (64)      June  3. 
Know   Your   Battery  Better.     J.   H.   Tracy.      (Paper  read  before   Illinois  Min.   Inst.) 

(45)      June  5. 
Wireless   Telephony   and    Direction    Finding.*      (12)      June   6. 
Hysteresis    and    Eddy-Current    Losses    in    Iron    at    Radio    Frequencies.*      Christian 

Nusbaum.      (Abstract  of   paper   read  before  Am.   Inst,   of   Radio   Engrs.)       (73) 

June  G. 
A    Method    of   Calibrating    Meters.*-    H.    Gewecke    and    W.    Von    Krukowski.      (From 

Elektrotechnische   Zeitschrift.)       (73)      June   6. 
Electric  Propulsion  for  the  U.  S.  S.  Neiv  Mexico.*      C.  S.  Raymond.      (From  General 

Electric  lievieir.)       (19)      Serial  beginning  June  7. 
Car     Dumpers.*      James     A.     Jackson.      (From     Geneial     Electric     Review.)       (16) 

June  7. 
External-Anode  Vacuum  Tube.*      H.   P.  Donle.      (27)      June  7. 
Improvements  in  Industrial  Plant  Operation.*      E.  E.  George.      (27)      June  7. 
The  Construction   of   120-   and   240-VoIt  Electromagnets  and   Solenoids.*      Henry  W. 

Townsend.       (64)      June    10. 
Calculating  Induction-Motor  Magnetizing  Current.*      C.  M.  Laffoon.      (27)      June  14. 
Rehabilitation  of  New  York  Cotton  Mill.*      (27)      June  14. 

Lighting  and  Control  for  Bridge  Over  the  Columbia.*      F.  H.  Murphy.    (27)    June  14. 
Experiences  with  Electrolytic  Arresters.*      (27)      June  14. 
Influence    of    the    Magnetic    Field    on    the    Initial    Phase    of    the   Electric   Discharge. 

Auguste   Righi.      (From   Annales  de   Physique.)       (19)      June   14. 
Heating  of   Buildings  by  Electricity.*      V.   H.   Greisser.      (Report   read  before  Idaho 

Public  Utilities  Comm.)       (HI)      June   15. 
Experience   with    Electric    Heating    in    the    Northwest.*      J.    D.    Ross.      (Report   read 

before   Idaho  Public  Utilities  Comm.)       (HI)      June  15. 
A    Simple    Method    of    Determining   Power-Factor   Correction.*      Ralph    Kelly.      (64) 

June  17. 
A  3  000-H.  P.  Mill  Motor  by  the  G.  E.  C*      (73)      June  20. 
Station   Load  and   Economy.*      Ths.  Norberg  Schulz.      (73)      June  20. 
Insuring  Durability  of  the  Pole-Top  Fittings.*      Charles  R.  Harte.      (17)      June  21. 
How    Spacing    and    Thickness    of    Brushes   AlTect    Commutation.*      Warren    C.    Kolb. 

(64)      June   24. 
Electricity  Supply  at  Shanghai.*      T.   H.   U.  Aldridge.      (26)      June   27. 
The    Practicability    of    Transmission    Lines    at    Highest    Voltages    in    this    Country.* 

G.  U.   Twiss.      (73)      June  27. 
Aluminium    Conductors    for    Overhead    Power    Transmission    Lines.*      Arthur   Jacob. 

(73)      June  27. 
The  New  Power  Station  at  Rotherham.*      (73)      Serial  beginning  June  27. 
A     Rectangular-Component     Two-Dimensional     Alternating-Current     Potentiometer.* 

A.  E.  Kennelly  and  Edy  Velander.      (3)      July. 
High    Frequency   Currents   on    Wires.     J.    O.    Mauborgne.      (3)      July. 
Industrial    Lighting.*      C.    E.    Clewell.      (Paper    read    before    the    Illuminating    Eng. 

Soc.)       (3)      July. 
The   Absolute    Measurement   of   the    Intensity    of    Sound.*      Arthur    Gordon    Webster. 

(42)      July. 
Notes  on   Suspension    Insulator  Design.*      H.   L.   Garbutt.      (Ill)      July   1. 
Single-Phase  Load  on  a  Two-Phase  System.*      J.  B.  Gibbs.      (64)      July  1. 
Acquired  Radio-Activity.      William  Crookes.      (From  Philos.  Trans.,  Royal  Soc,  and 

Chemical  Neics.)       (19)      Serial  beginning  July  5. 
Rapid  Testing  of  Magnetic  Materials.*      Thomas  Spooner.      (27)      July  5. 
Overload  Protection  for  Electric  Motors.*      O.  C.  Callow.      (64)      July  8. 
Electrical    Transmission    of    Power    in    and    About    Coal    Mines.      S.    W.    Farnham. 

(Abstract  of  paper  read  before  Illinois  Min.   Inst.)       (45)      July  10. 
Current  Distribution  in  Armature  Conductors.*      Waldo  V.  Lyon.      (27)      July  12. 
Northwest  Pennsylvania's  Newest  Station.*      J.  B.   Scott.      (27)      July  12. 
Standardized   Industrial   Lighting  Systems.*      W.  L.  Cornelison.      (27)      July  12. 
Factors     in     Obtaining    Maximum     Output    from     Hydro-Electric    Plants.      Fred     A. 

Abner.      (From  the  1919  Report,  Prime  Movers  Committee,  National  Elec.  Light 

Assoc.)       (64)      July  15. 
Reverse-Current   Relays — Principles  of   Operation.*      Victor  W.   Todd.    (64)    July  15. 

*  Illustrated. 
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Electrical— (Continued). 

La   Station  Centrale  Thermo-Electrique  do  Vasteras    (Su6de).*      (33)      Apr.  12. 
Nouvelles  Installations  dans  les  Grandes  Stations  Centrales  des  Etats-Unis  ;  Groupes 

Turbo-Moteurs  a  Vapeur  de  50  000  et  60  000  Kilowatt.*      (33)      May  24. 
Connexions  a   la  Terre  des  Systemes  de   Distribution   Electrique.      (33)      May   31. 
Formeln    fiir  die   Grosse   elecktrischer   Maschinen.      L.   Klein.      (41)      Jan.    2. 
Die    Begrenzung    des    Erdschlussstromes    und     die    Unterdriickung    des    Erdschluss 

Lichtbogens  durch  die  Erdschlusspule.*      W.   Petersen.      (41)      Serial   beginning 

Jan.   2. 
Beitrag    zur    Entwlcklung    des     Fernsprech-Nebenstellenwesens.      Franz     Hendrichs. 

(41)      Jan.   2. 
Ueber     die     Grenzen     der     Kraftiibertragung     durch     Wechselstrome.      M.      Dolivo- 

Dobrowolsky.      (41)      Jan.  2. 
Unterirdische    und    oberirdische    Wechselstrom-Hochstleistungskabel.*      W.    Kummer. 

(107)      May  10. 

Marine. 

The    U.    S.    Electrically-Propelled-  Battleship    New    Mexico.      S.    M.    Robinson.      (11) 

Apr.  25. 
The    Electrical    Features    of    Hog    Island    Shipyard.*      H.    W.    Osgood.      (Paper    read 

before  Assoc,  of  Iron  and  Steel  Elec.  Engrs.)       (2)      May. 
The    Navigational    Magnetic    Compass    Considered    as    an    Instrument   of    Precision.* 

M.   B.   Field.      (77)      May. 
Our  Latest  Dreadnought  Idaho.      (46)      May  3. 
The    Propulsion     of    the    Modern     Submersible    Torpedo    Boat.      Norman    H.    Wood. 

(Abstract   of   paper  read  before   Inst,   of   Marine   Engrs.)       (26)      May  9. 
Water-Tube  Boilers  for  Cargo  Ships.      (12)      May  16. 
Electrically-Driven    Ships'    Auxiliaries.*      (12)      May    16 
Concrete      Shipbuilding      at      Barrow-in-Furness.*      W.      Noble      Twelvetrees.      (11) 

May  16. 
The  Cast  Steel  Ship  Development.*      Myron  F.  Hill.      (20)      May  22. 
The  Electrical   Equipment  of   the  U.   S.   S.   New  Mexico.*      (From   General  Electric 

Revieiv.)       (26)      May  23. 
Design   and   Construction   of   Flying-Boats.*      David   Nicholson.      (Paper   read  before 

Inst,  of  Engrs.  and  Shipbuilders  in   Scotland.)       (11)      May  23. 
Westinghouse-Rateau  Marine  Geared  Turbine  Installation.*      (11)      May  23. 
Design   and   Construction  of   Navy  Concrete   Oil   Barges.*      R.   M.   Burkhalter.      (13) 

May  29. 
Turbine-Driven  Pipeless  Salvage  Bilge  Pumps.*      (11)      May  30. 

Underwater  Construction  of  Outshore  Launching  Ways.*      E.  D.  Buel.    (13)    June  5. 
Electric  Propulsion  for  the  U.  S.  S.  New  Mexico.*      C.  S.  Raymond.      (From  General 

Electric  Review.)       (19)      Serial  beginning  June  7. 
America    Flies    the   Atlantic:    The    Design    and    Development   of    the    N.C.-4.*      (46) 

June   7. 
Gf-rnian   Submarine  Diesel  Engines.      (11)      June  13. 
Carron   Dry  Dock  at  Grangemouth.*      (11)      June  13. 
The  Seaplane  Carrier  Argus.*      (46)      June  14. 
British   Concrete   Shipbuilding:   Unit  System  Construction.*      W.    Noble   Twelvetrees. 

(11)      June  27. 
Turbine-Driven    Marine   Auxiliaries.*      (12)      June   27. 
Crude-Oil    Motors    vs.    Steam    Engines    in    Marine    Practice.*      J.    W.    Morton.      (55) 

July. 
Shipbuilding    Equipment    and    Methods    at   Fore   River:    I,    Hull    Construction    Plant. 

(13)      July  3. 
Fabricated-Ship  Plant  Planned  for  Later  General  Use.*      M.  E.  Allen.     (13)     July  10. 
Bunkering  Big  Ships.*      J.  F.  Springer.       (46)      July  12. 
Les  Ferry-Boats  Militaires  Franco- Anglais.*      (33)      Feb.  22. 

Les  Appareils  de  Levage  dans  les  Chantiers  de  Constructions  Navales.*     (33)    Apr.  5. 
Mecanismes  Amovibles  pour  la  Propulsion  des  Navires.*      Tayon.      (33)      Apr.  19. 
Motorsegler  aus  Beton.*      (78)      P'eb.  5. 

Mechanical. 

The   Utilization   of   Waste  Heat   from   Open-Hearth   Furnaces   for  the   Generation   of 

Steam.*      Thomas  B.  Mackenzie.      (71)      Vol.  98,  1918. 
The  Standardization   of  Tests  for  Refractory  Materials.*      (Report  of  Committee  of 

Ceramic  Soc.)       (71)      Vol.  98,   1918. 
Automobile  Power  Plant.      G.   F.   Kettering.       (4)      Jan. 

The   Practical   Operation  of   Industrial  Boilers.      W.   E.   Snyder.      (58)      Mar. 
A    Modern    Coke    Oven    and    By-Product    Plant.*      Drummond    Paton.      (Paper    read 

before  Manchester  Geological   and  Min.   Soc.)       (57)      Apr.   17. 
The  Dynamical  Balance  of  Recoiling  Parts  in  Heavy  Gun  Carriages.*      G.  M.  Russell. 

(11)      Apr.  18. 

*  Illustrated. 
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Mechanical— (Continued^. 

Distribution  of  Heat,  Light  and  Motive  Power  by  Gas  and  Electricity.      Dugald  Clerk. 

(29)      Apr.  IS. 
Determining  Correct   Location   of  Brake   Levers.*      Walter  C.   Baker.      (From  paper 

read  before  Soc.  of  Automotive  Engrs.)       (120)      Apr.  24. 
Fordson    Tractor    Assembly    Wholly    on    Progressive    Plan.*      J.    Edward    Schipper. 

(120)      Serial  beginning  Apr.  24. 
King-Bugotti  16-Cylinder  Aero  Engine.*      (120)      Serial  beginning  Apr.  24. 
Some  Features  of  Carbonization  and  Bye-Product  Recovery.      J.  Thorp.      (Paper  read 

before  Coke-Oven  Managers'  Assoc.)       (66)   Apr.  29;    (57)   May  2. 
An    E,xhaust    Steam    Turbine    Installation.*      R.    M.    Rush.      (62)      Serial    beginning 

May;    (62)    June. 
A     Review    of     Modern     Steam     Shovel     Practice,     with     Recommended     Procedure.* 

Llewellyn   N.   Edwards.      (60)      May. 
Proper  Lubrication  of  Air  Compressors.*      H.  V.  Conrad.      (Paper  read  before  Com- 
pressed Air  Soc.)       (116)      May. 
Combustion  CoYisiderations  of  Solid  Fuel.*      A.  D.  Williams.      (116)      May. 
G.-L.  Low-Temperature  Carbonizing  Process.*      (45)      May  1. 
New  Coke  Ovens  at  the  Providence  Gas  Works.*      Edward  H.  Bauer.      (83)      Serial 

beginning  May  1. 
Steel  Works  Machinery.*      T.  W.  Hand.      (Paper  read  before  ShefiBeld  Soc.  of  Engrs. 

and  Metallurgists.)       (11)      Serial  beginning  May  2. 
Air    Mileage    of    Aeroplanes    Intended    for    Long    Distances    and    for    Transport.*      J. 

Dennis  Coales.      (11)      Serial  beginning  May  2. 
Fifteen     Ovens     of     Michigan     Light     Company     at     Kalamazoo    Have     Capacity    of 

1  250  000  Cu.  Ft.  of  High-Grade  Gas  per  Day.*      Louis  Resnick.      (24)      May  3. 
Armour's  Special  Testing  Equipment.      G.  F.  Gebhardt.      (64)      May  6. 
Specifications  for  I^eather  Belting.*      H.  E.  Weightman.      (64)      May  6. 
Fuel   Limitations  of  Tractor  Engines.      H.   L.   Horning.      (Paper  read  before  Soc.   of 

Automotive  Engrs.)       (120)      May  8. 
The  Tarrant  Triplane.*      (12)    May  9;    (11)   May  9. 

Diesel  Engines  Prove  Economical  at  Lincoln.*      O.  J.  Shaw.      (17)      May  10. 
Cost  of  Fuel  for  Steam-Electric  Stations.*      Willis  T.  Batcheller.      (HI)      May  15. 
The  Future  of  Peat  as  a  Fuel.*      J.  B.  C.  Kershaw.      (45)      Serial  beginning  May  15. 
A  Service  Study  of  Machine  Tool  Drives.      H.  W.  Tice.      (20)      May  15. 
Curtiss  K-6   and   K-12  Aircraft  Engines.*      (120)      May  15. 
Winton   Diesel   Engines.*      (120)      May  15. 
Powdered     Fuel     for    Firing    Metallurgical    Furnaces    and    Steam    Boilers.*      J.     S. 

Atkinson.      (Paper  read  before  Sheflaeld  Soc.  of  Engrs.  and  Metallurgists.)      (22) 

May  16. 
The  Stevens  Petrol-Electric  Vehicle.*      (26)      May  16. 
Dirt   in    Coal.      L.    J.   Joffray.      (Paper   read   before    International    Ry.    Fuel   Assoc.) 

(45)      May  22. 
Preparation    of    Bituminous    Coal.      Ernst    Prochaska.      (45)      Serial    beginning   May 

22. 
Improved     Oil-Pressure    Regulation     in    Liberty    Engine.*      (From    Liberty    Engine 

Service  Bulletin  No.  8.)       (120)      May  22. 
Continental  Plant  Layout  Facilitates  Production.*      (120)      Serial  beginning  May  22. 
Flowmeters  and  the  Calibration  of  Carbureter  Nozzles.*    G.  Smith  Clarke.     (Abstract 

of  paper  read  before  Inst,  of  Automobile  Engrs.)       (120)      May  22. 
Model  Experiments  in  Aeronautics.*      (11)      May  23. 
Utilizing    Mine    Waste    and    Inferior    Fuels.*      F.    Blache.      (From    Bulletin    de    la 

Societe  de  I'Industrie  Minerale.)       (57)      May  23. 
The  Heating  and  Ventilation  of  Workshops.*      (12)      Serial  beginning  May  23. 
Our  Trans-Atlantic  Dirigible  Entry  :  Some  Constructional  Details  of  the  U.  S.  Navy 

Dirigible  C-5.      (46)      May  24. 
Method   of  Computing  Gauge  Table  for  Circular  Oil   Storage  Reservoir  with   Sloping 

Side  Walls.*      E.  D.  Cole.      (86)      May  28. 
Diesel  Engines  for  Automobile  Work.*      (120)      May  29. 
The  Ohio  Tilted  Rotary.*       (120)       May  29. 
Progress  in  Utilizing  Pulverized  Fuel.*      W.  J.  Bohan  and  others.      (Progress  Report 

read  before  International  Ry  Assoc.)       (45)      May  29. 
Machinery  Used  in  the  Stripping  of  Coal.*      S.  B.  Creamer.      (45)      May  29. 
Factors    Influencing  the   Properties   of   Silica   Bricks.*      Alexander    Scott.      (Abstract 

of    paper    read    before    Refractory    Materials    Section    of    Ceramic    Soc.)       (22) 

Serial  beginning  May  30. 
The  Efficient  Compression  of  Air.*      Charles  A.   Hirschberg.      (Abstract  from  Power 

Plant  Enrjineerinri  and  Coinjjressed  Air  Magazine.)       (103)      May  31. 
Development  "in   the   Use   of    Producer   Gas.*      Earl    E.   Adams.      (Paper  read   before 

Am.  Drop  Forge  Assoc.)       (62)      June. 
The  Low  Pressure  Exhaust  Steam  Turbine.*      H.  V.  Schoepflin.      (Paper  read  before 

Am.  Drop  Forge  Assoc.)       (62)      June. 

*  Illustrated. 
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Mechanical— (Continued). 

Oil-Shales.      Dean   E.  Winchester.      (3)      June. 

Mammoth   Coke   Plant.*      Frank   R   Marquard.      (116)      June. 

How  Do  You  Utilize  Your  Exhaust  Steam?     D.  O.  Tylee.      (116)      June. 

An  Electrically-Operated  Quarry  and  Plant  for  Production  of  Broken  Stone  at  Gary, 

111.*      (67)      June. 
Economical  Fuel  Burning  Equipment.*      J.  G.  "Worker.      (116)      June. 
Suggestions  for  Correct  Boiler  Baffling.*      A.  D.  Williams.      (116)      June. 
Combustion  Control   in  Mill  Boiler  Plant.*      Robert  June.      (116)      Serial  beginning 

June. 
Central  Station  Heating  in  Detroit.*      J.  H.  Walker.      (55)      June. 
Production  of  Liberty  Motor  Parts  at  Ford  Plant.*      W.  F.  Verner.      (55)      June. 
Economy  of  Arizona  Power  Plants  Using  Oil  Fuel.*      C.  R.  Weymouth.      (55)      June. 
Air  Fans  for  Driving  Generators  on  Airplanes.*      G.  Francis  Gray  and  others.      (55) 

June. 
Rural    Gas    Distribution.      B.    Frank    Buck.      (Paper    read    before    New    Jersey    Gas 

Assoc.)       (83)      June   2. 
Displacing    Natural    Gas    with    Manufactured    Gas.      John    H.    Maxon.      (Abstract    of 

paper  read  before  Natural  Gas  Assoc.)       (83)      June  2. 
A   400-500   B.   t    u.   Gas   Proposed   for   Great   Britain.      (Report   read   before   British 

Board  of  Trade.)       (83)      June  2. 
Circulation  in  Water-Tube  Boilers.*      A.  Bement.      (64)      June  3. 
Splintering  Properties  of  Airplane  Woods.*      G.  E.  Heck.      (120)      June  5. 
Effect  of   Water   Injection   on   Gasoline   Engines.      (120)      June   5. 
Gear  Steels.      J.  Heber  Parker.      (Paper  read  before  Am.  Gear  Mfr.'s  Assoc.)       (120) 

June  5. 
New    Coal-Handling    Plants    for    Philadelphia    Water- Works.*      Harrison    R.    Cady. 

(13)      June   5. 
The  "Vickers-Vimy"  Transatlantic  and  Commercial  Aeroplanes.*      (12)      June  6. 
The    Effect    of    a    Side-Wind    on    Interplane    Struts.*      A.    J.    Sutton    Pippard.      (11) 

June  6. 
A  New  Prime  Mover  of  High  Efficiency  and  British  Origin.*    (Still  Engine).      Frank 

E.   D.   Acland.      (29)      June   6. 
The    "Vickers-Vimy"    Passenger-Carrying   Aeroplane.*      (11)      June    6. 
The  Air  Receiver.      Frank  Richards.      (12)      Serial  beginning  June  6. 
America    Flies   the  Atlantic:    The   Design    and   Development   of  the   N.   C.-4.*      (46) 

June  7. 
Pipe-Line  Flow  Capacities  for   Natural   Gas.*      E.   O.   Hickstein.      (24)      June  7. 
Up  to  225  000  Cu.   Ft.   Daily,   Stop-End  Benches  can  be  Operated  with  as  Little  or 

Less    Expense    than    any    Other    Type.      L.    G.    Crenshaw.      (Paper    read    before 

Southern  Gas  Assoc.)       (24)      June  7. 
Boiler-Tube    Failures.      Waldo   Weaver.      (64)      June   10. 
Shaft  Alignment  and  Its  Importance.*      J.  Y.  Dahlstrend.      (64)      June  10. 
Air  Weight  and  Volume  Measurement.*      Don  T.  Hastings.      (120)      June  12. 
Hydraulically  Operated  Shell  Machines.*      P.  B.  Cochrane.      (72)      June  12. 
Two-Stroke    Engines    for    Motorcycles.*      E.    Tilston.      (Paper    read    before    Inst,    of 

Automobile    Engrs.)       (120)      June   12. 
The  Economics  of   Flight.*      H.   B.   Irving.      (120)      June  12. 
The  Influence  of  Hitches  and  Drawbar  Location  on  Tractor  Design.*      A.  W.  Scarratt. 

(120)      June   12. 
Effects  of  Wrapping  on  the  Strength  of  Struts.      T.  R.  C.  Wilson.      (120)      June  12. 
Heavy   Shop   Framing  for   250-Ton   Traveling  Crane.*      (13)      June   12. 
Specifications   of   Stock   Engines   for   Passenger  Cars,   Trucks  and   Tractors.*      (120) 

June  12. 
Study  of  Air  Resistance  and  Air  Flow.*      H.  Levy.      (120)      June  12. 
Farm   Tractor   Design.*      Joseph   Jandasek.      (120)      Serial   beginning  June   12. 
A  New  Method  of  Determining  Rate  of  Flame  Propagation.*      P.   M.   Heldt.      (120) 

June    12. 
Carburetion  of  Low  Grade  Fuels.*      O.  H.  Ensign.      (120)      June  12. 
Fusibility    of    Ash    from    Pennsylvania    Coals.*      W.    A.    Selvig    and    A.    C.    Fieldner 

(U.  S.  Bureau  of  Mines).      (45)   June  12;    (105)   June  15. 
Steam  Meters.*      (12)      June  13. 

Coxton  Coal  Mixing  Plant.   Lehigh  Valley  R.  R.      (18)      June  14. 
The  Abrasion  Meter.*      Raymond  Francis  Yates.      (19)      June  14. 
Power  Requirements  of  Rock-Crushing  Plants.*      Mark  H.  Reasoner.    (103)    June  14. 
Heating  of  Buildings  by   Electricity.*      V.    H.  Greisser.      (Report   read  before   Idaho 

Public  Utilities  Comm.)       (Ill)      June  15. 
Experience   with    Electric    Heating    in    the   Northwest.*      J.    D.    Ross.      (Report    read 

before  Idaho  Public  Utilities  Comm.)       (HI)      June  15. 
Gas    Meters    10    Years    in    Service    Need    Repairing.*      H.    A.    Norton.      (Discussion 

before  New  England  Guild  of  Gas  Mgrs.)       (83)      June  16. 
Results  from  Vertical   Retorts  at  Meriden.      (83)      June  16. 
Tentative  Code  for  the  Regulation   of   Refrigeration   Plants.      (Adopted  by  Am.   Soc. 

of  Refrigerating  Engrs.)       (64)      June   17. 

*  Illustrated. 
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Fires    in    Turbo-Alternators.*      (Abstract    of    Report    of    Sub-Committee    read    before 

National  Elec.   Light  Assoc.)       (64)      June  17. 
Care  of  Heating  and  Ventilating  Equipment.*      Harold  L.  Alt.      (64)      June  17. 
Preparing  Coal  Samples  for  Analysis.*      S.  W.  Parr.      (64)     June  17. 
Alignment    Charts    for    Finding    the    Dimensions    and    Volumes    of    Bumped    Heads.* 

C.  H.  Berry.      (64)      June  17. 
Refrigerating    Plant    No.     1,    American    Expeditionary    Forces.*      John    V.     Fisher. 

(64)      June  17. 
The  Utilization   of   Gaseous   Fuel   in   Commercial   Practice.*      F.   "W.   Epworth.      (66) 

June  17. 
Cement   Joints   for   Cast-iron    Water    and    Gas   Mains    at   Vallejo,    California.      (13) 

June  19. 
The    British     Eight-Inch    Howitzer.*      I.    William    Chubb.      (72)      Serial    beginning 

June  19. 
"Spontaneous  Combustion."     Watson  Smith.      (29)      June  20. 
Emphasizes    Need    of    Pyrometer   When    Using    High    Pressure    Blast    in    Water   Gas 

Manufacture.      F.    L.    Weissec.      ( From    paper    read    before    Southwestern    Elec. 

and   Gas  Assoc.)       (24)      June  21. 
One  Hundred  Thousand  Horse-Power  Steam  Turbine.*      (46)      June  21. 
Wherein   a   Joint   in   the  Outlet  Pipe  from   a  2  000  000   Cu.   Ft.   Holder  18   Ft.   from 

Tank  Bottom  and  a  Diver  Cleans  Out  Bottom  with  Holder  Full  of  Gas.*      A.  H. 

Harris,   Jr.      (24)      June   21. 
Scavenging    in    Two-Stroke-Cycle    Diesel    Engines.*      Nicholas    M.    Trapnell.      (64) 

June  24. 
Important    and    Neglected    Features    of    Tire    Maintenance.*      A.    F.    Masury.      (13) 

June   26. 
Visualizing    the    Future    Truck.      Louis    P.    Kalb.      (Paper    read    before   the    Soc.    of 

Automotive    Engrs.    under   title,    "The   Relation    of    Motor   Truck  Ability   to   the 

Trend  of  Design.")       (120)      June  26. 
Novel   Features   in    a   Two-Cylinder   Marine  Set.*      (120)      June   26. 
Late  Addition   to  Youngstown   Coke  Plant.*      (20)      June   26. 
Report   of   Divisions   as  Revised  and  Approved   by   Standards  Committee.*      (Soc.   of 

Automotive   Engrs.)       (120)      June  26. 
Load  Characteristics  of  Radio-Thrust  Bearing.*        F.  W.  Gurney.      (72)      June  26. 
Flatness   Tests   at   Bureau   of   Standards.*      R.   L.    Rankin.      (72)      June   26. 
The  Hispano-Suiza  Airplane  Engine.*      H.   O.   C.   Isenberg.      (72)      Serial  beginning 

June    26. 
Live-Roller    Motors    in     Steel    Works.     W.    W.    Wood.      (From    article    in    Magnet 

Magazine.)      (22)      June  27. 
The  Measurement   of   Steam   and  Water  in   Power   Stations.*      W.    M.    Selvey.      (73) 

June  27. 
The  Combustion  of  Powdered  Fuel.*      J.   S.  Atkinson.      (73)      June  27. 
Two  Newcomen   Engines.*      (12)      June  27. 
Description  of  Automatic  Ore  Unloader.*      (116)      July. 
Industrial   Lighting.*      C.   B.   Clewell.      (Paper   read   before   Illuminating  Eng.   Soc.) 

(3)      July. 
Manufacturing  Plant  of  the  Providence  Gas  Co.*      Walter  M.  Russell.      (Paper  read 

before   Am.    Inst,   of   Chemical    Engrs.)       (105)      Serial   beginning  July   1. 
Exhaust  Steam  in  Water  Gas  Machines.*      Raymond  L.  Greene.      (83)      July  1. 
Patching  of  Jamb  Leaks  in  Coke-Oven  Brickwork.*      R.  L.  Fletcher.      (83)      July  1. 
Functions   of  the  Ammonia  Condenser.*      H.  J.   Maclntire.      (64)      July   1. 
Sudden  Peak  Loads  on  Chain-Grate  Stokers.*      H.  F.  Ganss.      (64)      July  1. 
Is  Rust-Proofing  for  Trucks  Practical?     E.  T.  Birckall.      (Paper  read  before  Soc.  of 

Automotive  Engrs.)       (120)      July  3. 
An  Unconventional  British  Engine.*      (120)      July  3. 
Moving    60-Ft.    Oil    Storage   Tanks    150    Miles   by   Water.*      A.    J.   T.    Taylor.      (96) 

July  3. 
Burning   Steam    Sizes   of   Anthracite  with   or   without    an    Admixture   of   Soft   Coal.* 

William    P.     Frey.      (From    Bulletin    issued    by    U.     S.    Fuel    Administration.) 

(45)      July  3. 
Great  Britain's  Giant  Bombing  Plane.    (The  Tarrant).*      (46)      July  5. 
Remodeling  Suction  Gas  Mains,  Anheuser-Busch  Brewery.*      Robert  H.  Karl.      (64) 

July  8. 
Tar  Disposal  in  Ford  Producer-Gas  Plants.*      (64)      July  8. 
Air  Lift  Pumping.*      John  Oliphant.      (96)      July  10. 

A   Pair  of  Cams  of   Unusual   Form.*      Ellsworth   Sheldon.      (72)      July   10. 
A  Technical  Study  of  the  R-34  Motor  Plant.*      (120)      July  10. 

France's  Liberty  Engine:  The  Amazing  Salmson.*      W.  F.  Bradley.      (120)      July  10. 
The    Relative    Economy    of    Freight    Transport    by    Railway    and    by    Motor    Truck.* 

Charles   Whiting   Baker.      (13)      July    10. 
World's  Most  Powerful  Prime  Mover.*      A.  B.  Cole.      (96)      July  10. 
New   Heating   and   Ventilating   System   for   Chicago    Schools.*      John   Howatt.      (64) 

July  15. 

*  Illustrated. 


August,  1919.]         CURRENT   ENGINEERING    LITERATURE  767 

Mechanical— (Continued). 

Particulars  of  a  56  000   Sq.   Ft.   Surface  Condenser.*      (64)      July  15. 

Utilization  of  Coke  in  Europe.      A.  W.  H.  Griepe.      (83)      July  15. 

Nouveaux  Derricks  de  3  Tonnes.*      (33)      Mar.  8. 

Hangars    en     Beton     Arme    pour    les     Hydravions    du     Centre    Maritime    d'Alger.* 

E.  Garret.      (33)      Mar.  24. 
Mandrin  a  Centrage  Automatique  Systeme.      H.  Spillman.*      (33)      Mar.  29. 
La     Service    Automobile     Militaire     frangais,     son     Organisation     et     son     Fonction- 

nement  Pendant  la  Guerre.*      Robert  Altermann.      (33)      Apr.  12. 
Le  Soudage  des  Verres.*      (33)      Apr.  19. 
Remarques  sur  le  Systeme  des  Tolerances  dans  les  Constructions  Mecaniques.*      (33) 

May  3. 
Grue    a    Volee    Equilibree    Systgme    Toplis,    pour    Chantiers    Navals.*      A.    Brillouin. 

(33)      May  10. 
La  Gazeification  des  Houllles  et  le  Chauffage  des  Fours.     V.  Guillermin  et  M.  Gillot. 

(33)      May  17. 
Zur    Regelung    der    Steuerung    der    gegenwartigen    Bauarten    von    Dampfturbinen.* 

Ernst  Blau.      (53)      Serial  beginning  Oct.   25,   1918. 
Ueber    Bohrversuche    mit    Metallen    und    Legierungen.      P.    Ludwik.      (53)      Jan.    4. 
Die    Entwicklung   des   elektrischen    Fordermaschinenantriebes.*      W.    Phllippi.      (41) 

Serial  beginning  Jan.  16. 
Schnellaufende  Schraubenturbinen  und  deren  wirtschaftlicher  Vergleich  mit  Francis- 

turbinen.*      W.  Zuppinger.      (107)      Serial  beginning  Apr.   5. 

Metallurgical. 

The  Chemical  Detection   of   Strain   in   Iron   and   Steel  by  Their  Reaction   with   Nitric 

Acid.*      J.  H.  Whiteley  and  A.  F.  Hallimond.      (71a)      Vol.  9,  1918. 
An   Investigation  on  the  Wearing  and  Antifrictional   Qualities  of  Cast  Iron.*      J.   E. 

Hurst.      (71o)      Vol.  9,   1918. 
The   Effects   of   Cold-Working  on   the   Elastic  Properties  of   Steel.*      J.   A.   Van    Den 

Broek.      (71«)      Vol.  9,  1918. 
The    Influence    of    Some    Elements    on    the    Tenacity    of    Basic    Steel,    with    a    New 

Formula   for  Calculating   the   Maximum   Load   from  the  Composition.*      Andrew 

McWilliam.      (71)      Vol.  98,  1918. 
Influence   of    Hot-Deformation    on    the   Qualities   of    Steel.*      Georges    Charpy.      (71) 

Vol.  98,  1918. 
Report  on  Hardness  Testing  :  Relation  Between  Ball  Hardness  and  Scleroscope  Hard- 
ness.*     A.  F.  Shore.      (71)      Vol.  98,  1918. 
Some    Experiments    on    the    Reaction    between    Pure    Carbon    Monoxide    and    Pure 

Electrolytic  Iron  Below  the  A-1  Inversion.*      H.  C.  H.  Carpenter  and  C.  Coldron 

Smith.      (71)      Vol.   98,   1918. 
A  Method   for  the   Prevention   of   Growth   in   Grey  Cast    Iron.*      J.   E.    Hurst.      (71) 

Vol.  98,  1918. 
The     Principles    of    Open-Hearth    Furnace     Design.*      Chas.     H.    F.     Bagley.      (71) 

Vol.  98,   1918. 
On  the  Cooling  of  Steel  in  Ingot  and  Other  Forms.*      J.  E.  Fletcher.      (71)      Vol.  98, 

1918. 
A  Few  Notes  on  Bosh  Tuyeres.*      J.  S.  Hollings.      (71)      Vol.  98,  1918. 
Note  on  the  Warping  of  Steel  Through  Repeated  Quenching.*      J.  H.  Whiteley.      (71) 

Vol.   98,   1918. 
Phosphorus  In  Malleable  Cast  Iron.*      J.  H.  Teng.      (71)      Vol.  98,  1918. 
On    Magnetic    Analysis    as    a    Means    of    Studying    the    Structure    of    Iron    Alloys.* 

Kotaro   Honda.      (71)      Vol.   98,   1918. 
On  the  Rate  of  Change   at   100°  C.  and  at  Ordinary  Temperatures  in  the  Electrical 

Resistance  of  Hardened  Steel.*      E.  D.  Campbell.      (71)      Vol.  98,  1918. 
The   Standardization  of  Tests  for  Refractory  Materials.*      (Report  of  Committee  of 

Ceramic  Soc.)       (71)      Vol.  98,  1918. 
The    Practical    Management    of    Blast-Furnace    Plants    in    Cleveland.      H.    G.    Scott. 

(Paper    read   before   Cleveland    Inst,   of   Engrs.)       (22)      Jan.    17. 
The   Solubility   and    Stability   of    Iron    Carbide    in    Cast   Iron.      J.   A.    Holden.      (22) 

Apr.   18. 
Magnesium    and    Its    Alloys:     Its    Use    for    Aero-Engines    and    Motor    Cars.      (12) 

Apr.   25. 
Using  Powdered  Coal   in  Forge  Furnaces.*      Charles  Longenecker.      (62)      May. 
Outlining  Cost   Systems   for  Forge  Plants.      C.   Oliver   Wellington.      (62)      May. 
The  Production  of  Hot  Pressed  Brass  Parts.*      Edmund  W.  Zeh.      (62)      May. 
Saving  Equipment  by  Thermit  Welding.     W.  R.  Hulburt.      (62)      May. 
Autogenous  Welding  at  Albuquerque.*      H.   Louis  Hahn.      (25)      May. 
Utilizing  Scrap  in  the  Drop  Forge  Plant.*      H.  M.  Arhamala.      (62)      May. 
Metallurgical    Considerations    of    Duplexing.      Richard    S.    M'Coffery.      (116)      Serial 

beginning  May. 
The  Vapor  Tensions  of  the  Metals.      J.  W.  Richards.      (3)      May. 

*  Illustrated. 
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Application  of  the  Sand-Blast.*     H.  D.  Gates.      (Paper  read  before  Newark  Foundry- 
men's   Assoc.)       (20)      May   1. 
Treatment  of  Cuprodescloizite  for  Extraction  and  Recovery  of  Vanadium,   Lead  and 

Copper.*      J.   E.  Conley.      (105)      May  1. 
Making  Cold-Drawn   Screw  and  Shaft  Stock.*      Robert  I.  Clegg.      (20)      May  1. 
The  Technique  of  Arc  Welding.*      F.  A.  Anderson.      (Ill)      May  1. 
Flaky  Fractures  and  Their  Possible  Elimination.*      Haakon  Styri.      (105)      May  1. 
Metallic  Coatings  for  Rust-Proofing  Iron  and  Steel.*      Henry  S.  Rawdon  and  others. 

(105)       Serial  beginning  May  1. 
X-Ray   Examination   as  Applied   to   the   Metallurgy   of   Steel.*      Robert   Hatfield   and 

others.      (Abstract  of  paper  read  before  Faraday  Soc.  and  Rontgen  Soc.)       (22) 

May  2. 
Automatic  Ore  Handling  Plant.*      (22)      May  2. 
Steel  Works  Machinery.*      T.  W.  Hands.      (Paper  read  before  SheflBeld  Soc.  of  Engrs. 

and  Metallurgists.)       (11)      Serial  beginning  May  2. 
The   Electrolytic   Refining   of    Silver  and   Gold.*      George  G.   Griswold.      (Paper   read 

before  Am.   Electrochemical  Soc.)       (16)      May  3. 
Economics  of  Concentration.*      A.  P.  Watt.      (16)      May  3. 

Manganese  Alloys  in   Open-Hearth   Steel   Practice.      Samuel  L.  Hoyt.      (19)      May  3. 
Manufacturing   Non-Ferrous   Metal  Articles.*      (20)      May   8. 
Copper-Smeiting   Slag   from   the   Microscopic   and    Chemical    Point  of   View.*      C.    G. 

Maier  and  G.  D.  Van  Arsdale.      (16)      May  10. 
Determination    of    Uranium,    Zirconium,    Chromium,    Vanadium    and    Aluminium    in 

Steel.*      Charles   Morris   Johnson.      (105)      Serial  beginning   May  15. 
A  Proposed  Metallurgical  Process  for  the  Treatment  of  Vanadinite  for  the  Recovery 

of  Lead   and  Vanadium.      J.   E.  Conley.      (105)      May   15. 
Sintering   Zinc   Residues.*      K.    Stock.      (105)      May   15. 
Fundamental    Principles   to   be   Considered    in   the   Heat   Treatment   of    Steel.      R.   A. 

Hayward.      (105)      May  15. 
Steel   Mill   Practice   and   Heat  Treatment.*      A.   F.   MacFarland.      (Abstract  of  paper 

read  before  Am.  Steel  Treaters'  Soc.)       (20)      May  22. 
The  Metallurgy  of  Copper.*      Thomas  H.  A.  Eastdick.      (19)      May  24. 
Melting   of    Non-Ferrous    Metals    and   Alloys.*      E.    F.    Collins.      (Abstract    of   paper 

read  before  Cleveland  Eng.   Soc.)       (27)      May  24. 
Non-Metallic    Impurities    in    Steel.*      Henry    D.    Hibbard.      (Paper    read    before   Am. 

Iron  and  Steel  Inst.)       (20)      May  29. 
Charging  Raw  Material  into  Blast  Furnaces.*      J.  A.  Mohr.      (Paper  read  before  Am. 

Iron  and   Steel  Inst.)    (20)    May  29;    (116)   June. 
The    American    Bridge    Co.'s   Forge    Plant.*      C.    J.    Walker.      (20)    May    29;    (116) 

June. 
Electrically   Heated    Soaking   Pit.*      Thaddeus   F.    Bailey.      (Paper    read    before   Am. 

Iron  and  Steel  Inst.)       (20)  May  29  ;   (116)   Serial  beginning  June. 
On  the  Solid  and   Liquid   States  of   Steel.      Cosmo  Johns.      (Paper   read  before  West 

of  Scotland  Iron  and  Steel  Inst.)       (11)      May  30. 
A   New  Type  of   Recuperative   Furnace.*      Walter  Rosenhain  and  E.  A.  Coad-Pryor. 

(Paper  read  before  Ceramic  Soc.)       (11)      May  30. 
Mechanical   Charging  of   Silver  Lead   Blast-Furnaces.*      L.   D.  Anderson.      (Abstract 

from  Journal  of  Utah  Soc.  of  Engrs.)       (103)        May  31. 
Modern  Forge  Plant  for  Ordnance  Work.*      C.  J.  Walker.      (Paper  read  before  Am. 

Iron  and   Steel   Inst.)       (62)      June. 
Fusion  Welding  as  Applied  to  Forge  Work.*      S.  W.  Miller.      (62)      June. 
Notes  on  Welding  Systems.*      James  Caldwell.      (Paper   read  before   Inst,  of  Engrs. 

and  Shipbuilders  in  Scotland.)       (2)      June. 
Sand   Blasting   Forgings   r.s-.    Pickling.*      R.   R.    Shuman.      (From   paper   read  before 

Am.   Drop   Forge   Assoc.)       (62)      June. 
The  Reconstructed  Sizer  Forger  Plant.*      (62)      June. 
Unique  Pump  House  for  Blast  Furnace.*      (116)      June. 
Government  Steel  Plant.*      S.  W.  Stratton.      (Paper  read  before  Am.  Iron  and  Steel 

Inst.)       (116)      June. 
Methods  for  Obtaining  Better  Forgings.     W.  C.  Peterson.      (Paper  read  before  Am. 

Drop  Forge  Assoc.)       (62)      June. 
Report   of   Standardization   Committee.*      (Am.    Drop   Forge   Assoc.)       (61)      June. 
Temperature    Observations    on    Heating,    Quenching   and    Drawing   of    a    Large    Steel 

Forging.*      O.  A.  Knight  and  F.  F.  Hansen.      (105)      June  1. 
Flotation   Experiments  on   Hardwood   Tar  Oils.*      L.    F.   Hawley   and   O.   C.   Ralston. 

(105)      June    1. 
Flotation   for  the  Practical  Mill  Man.      Frederick  G.  Moses.      (IDS)      June   1. 
Heat  Treatment  of  Alloy  Steel.      K.  A.  Juthe.      (72)      June  5. 
Chromium  in  Steel.      G.  L.  Kelley  and  W.  C.  Wright.      (20)      June  5. 
New  Type  Electric  Furnaces.*      A.  M.  Clark.      (20)   June  5;    (116)    July. 
New  Features  in  Heat  Treating  .Plant.*      (20)      June  5. 
Gear  Steels.      J.  Heber  Parker.      (120)      June  5. 

*  Illustrated. 
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800-Ton  Blast  Furnace  Plant  at  the  Park  Gate  Works,  Rotherham,  and  the  Staveley 

Works,  Chesterfield.      (22)  June  6  ;   (12)  June  6. 
Some  Zinc  and  Aluminum  Alloys.*      Walter  J.  May.      (From  English  Mechanics  and 

World  of  Scie7ice.)       (19)      June  7. 
Recovery    of    Copper    from    Flotation    by    Leaching.      Percy    R.    Middleton.      (103) 

June  7. 
Old  Foundry  Replaced  by  New.*      (20)      June   12. 
The   Influence  ot   Size  on    Heat-Treating.*      E.   J.   Janitzky.      (Journal   of  Am.    Steel 

Treaters'  Soc.)       (72)      June  12. 
Welding    Mild    Steel.*      H.    M.    Hobart.      (Report    of    Committee    of    U.    S.    National 

Research   Council  and  Emergency  Fleet  Corporation.)       (11)      Serial   beginning 

June   13. 
A  Large   Spot-Welding  Machine.*      (12)      June   13. 

Plastic  Arc  System  of  Welding.*      J.  O.   Smith.      (18)    June  14;    (45)   June  26. 
Alloy  Steels  for  Helmets  and  Armor.*      John  A.  Coyle.      (105)      June  15. 
Nodulizing  Flotation   Concentrates  on   a  Rotary   Kiln  with   Powdered  Coal.*      Robert 

M.  Draper.      (105)      June  15. 
Commercial    Feasibility    of    Electric    Smelting    of    Iron    Ores    in    British    Columbia.* 
(E.xcerpts   from   Bulletin   issued   by   British   Dept.   of  Mines.)       (105)      June   15. 
Effect  of   Sodium  Chloride  on  Blue-Powder  Formation.*      Reginald   S.   Dean.      (105) 

June  15. 
Notes   on    the    Influence   of   Certain   Variables   Associated   with   the   Anneal    of   Cold- 
Worked  Alpha  Brass.*      Arthur  Phillips  and  George  C.  Gerner.     (105)    June  15. 
Electricity  in  the  Making  of  Copper  Wire.*      (Ill)      June  15. 
The  Use  of   X-Rays   in   Metallurgy.*      Engene   Schneider  and  others.      (Abstracts  of 

papers  read  before  Faraday  Society  and  Roentgen  Society.)       (20)      June  19. 
Manganese  Special  Work  Repaired  by  Welding.*      Julian  M.   Scott.      (17)      June  21. 
Steel  Wheels   by  a  New  Process.*      E.   F.   Cone.      (46)      June   21. 
The   Properties    of    High    Speed    Steel.*      G.    J.    Horvitz.      (From    paper    read    before 

Am.  Steel  Treaters'  Soc.)       (20)      June  26. 
A  New  Electric  Rotating  Brass  Furnace.*      Carl  H.  Booth.      (Abstract  of  paper  read 

before  Am.  Inst,  of  Chemical  Engrs.)       (20)      June  26. 
Factors    in    the    Economical    Production    of    Electric    Steel.     J.    A.    Holden.      (22) 

June  27. 
The   Roasting  and  Magnetic   Separation   of   Wisconsin   Zinc   Ores.*      E.   G.    Dentman. 

(16)      June   28. 
Notes  on  Screening  Practice.*      John  Bland.      (16)      June  28. 
Electric  Furnace  Operation   at  Buffalo.*      (27)      June  28. 
Shafting  and  Belting.*      Robert  S.  Lewis.      (16)      June  28. 

Design  of   Small    Metallurgical   Mills.*      Herbert  A.    Megraw.      (16)      June  28. 
Notes  on  Flotation.*      Joseph  P.  Ruth,  Jr.      (16)      June  28. 
An   Outline  for   Flotation   Test   Work.      H.   L.   Hazen.      (16)      June   28. 
Continuous    Overflow   and    Its    Effect    on   the    Slag   Loss    of   Reverberatory    Furnaces. 

Oliver  E.  Jager.      (103)      June  28. 
Continuous  Furnace  for  Heating  Forgings.*      (116)      July. 
Electrical  Cleaning  of  Blast  Furnace  Gas.*      W.   H.  Gellert.      (116)      July. 
Methods  of  Blast  Furnace  Charging.      Harry  S.  Braman.      (116)      July. 
Research   Work   on    Malleable   Iron.*      Enrique  Touceda.      (55)      July. 
New    and    Rapid    Apparatus    for    Electrochemical    Analysis.*      J.    T.    King.      (105) 

July   1. 
Rocking  Electric  Arc  Furnace.*      H.  M.  St.  John.      (Extracts  from  paper  read  before 

Am.  Inst,  of  Chemical  Engrs.)       (105)      July  1. 
Treatment   of  Complex    Speisses.*      Paul   Papencordt.      (105)      July   1. 
Utilization  of  Electric  Brass  Furnaces.*      H.  W.  Gillett.      (Extracts. from  paper  read 

before  Am.   Inst,  of  Chemical  Engrs.)       (105)      July  1. 
Some  Facts  About  Monel  Metal.*      Hugh  R.  Williams.      (64)      July  1. 
Electric    Furnaces  of   the   Resistance   Type.*      T.    E.    Bailey.      (Extracts   from   paper 

read  before  Am.    Inst,  of  Chemical   Engrs.)       (105)      July   1. 
Heat  Treatment  of  Railroad  Materials.*      C.  B.  Bronson.      (From  paper  read  before 

Am.  Steel  Treaters'  Soc.)       (20)  July  3  ;   (18)  July  12. 
Developments  in   Lake  Superior  Milling.*      C.   H.   Benedict.      (16)      July  5. 
How  the  Inland  Steel  Co.  Met  War  Demand.      (20)      July  10. 
Desulphurizing  in  the  Pig  Iron  Mixer.*      L.  Blum.      (From  Stahl  und  Eisen  )       (20) 

July  10. 
Blast-Furnace  Explosions.*   B.  B.  Hood.      (16)      July  12. 
Considerations  on  the  Treatment  of  Flotation  Concentrate.      Oliver  E.  Jager.      (103) 

July  12. 
Refining   Flake   Graphite    for   Crucible   Use.*      Frederick   G.    Moses.      (U.    S.    Bureau 

of    Mines.)       (16)      July    12. 
The  Chloride-Volatization   Process.      Blamey   Stevens.      (103)      July  12. 
Evolution  of  the  Lynite  Laboratories.*      (20)      July  17. 

*  Illustrated. 
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Metallurgical— (Continued). 

Relative   Size   in    Heat  Treatment :   Practical   Examples  on   Various   Sizes  of   Carbon 

and   Alloy  Forgings — Results  in   Hollow  Material — Effect  on   Hardness.*      T.   G. 

Straub.      (20)      July  17. 
La   Radiographie   des   Metaux,   TEmploi   des   Rayons  X   pour  Rechercher  les   Defauts 

Internes  des  Pieces  Metalliques.*      Ch.  Dantin.      (33)      Mar.  8. 
Train  Blooming  k  Commande  Electrique  ;  Systeme  Westinghouse.*      (33)      Mar.  22. 
Les  Devastations   allemandes  dans  les  Usines  Siderurgiques  de  Meurthe-et-Moselle.* 

Auguste   Pawlowski.      (33)      Mar.    29. 
Le  Train  de  Laminoir  a  Toles  de  la  Lukens  Steel  Co.,  a  Coatesville   (Pennsylvanie, 

E.-U.)*      F.   Coleru.      (33)      Apr.  19. 
Nouveau  Type  de  Laminoir  k  Cage  Basculante,  Systeme  Fawell.*      (.33)      May  31. 
Elektrotechnische  Anwendungen  des  Schoopschen  Metallspritzveifahrens.      (41)      Jan. 

IC. 
Ueber   die   Erzeugung  von   Elektrosthahl    fur   Stahlformguss   im   basisch   zugestellten 

Heroultofen    bei    Verwendung    von    festem    Einsatz.      Berthold    Schudel.      (107) 

Serial  beginning  Mar.  1. 

Military. 

Technical  Engineering  Details  of  the  Hindenburg  Line  in  the  Sector  of  Attack  of  the 

II  Army  Corps.*      G.  P.  Pillsbury.      (100)      Mar. 
The  World's  Biggest  Building  Project.*    (Cantonments.)      Arthur  J.  Widmer.      (115) 

Mar. 
Railway  Artillery.*      E.  D.  Campbell.      (115)    Mar.;    (18)   June  14. 
The  Dynamical  Balance  of  Re-oiling  Parts  in  Heavy  Gun  Carriages.*      G.  M.  Russell. 

(11)      Apr.   18. 
The    Operation    and    Maintenance    of    Utilities    at    Army    Camps    and    Cantonments.* 

George  A.  Johnson.      (109)      May. 
Design    and    Tests    of    Highly    EiScient   Air-Lift    Installation    at    Fort   Bliss,   Texas.* 

J.  F.  Brown.      (13)      June  5. 
The    British    Eight-Inch    Howitzer.*      I.    William    Chubb.      (72)      Serial    beginning 

June   19. 
Storing    and    Handling    High    Explosives    During    the    War.*      G.    C.    Munoz.      (13) 

June  26. 
Light  Railway  Engineering  in  Modern  Warfare.*      C.  H.  R.  Fuller.      (96)      July  3. 
American   Engineers  Make   Records   in   Bridging  the  Rhine.*      James   M.   Farrin  and 

Sam  H.  Andrews.      (13)      July  17. 
Building  the  New  Orleans  Army  Supply  Base.*      (13)      July  17. 
Le   Developpement  des   Fabrications   de  Guerre  en   France  de   1914   a   1918.*      (33) 

Mar.  29. 
Les  Mines,  Sous  Marines.*      (33)      May  10. 
Entrepots   Militaire   due   Port   de   New- York :    La   "Base"   de   Brooklyn.*      P.    Calfas. 

(33)      May  17. 
Die    Nutzbarmachung    der    Kriegsmaterialien    fur    den    Frieden.      Max    Ried.      (53) 

Oct.   18,   1918. 

Mining. 

Digest    of    the    First    Report    of    the    Mine    Rescue-Apparatus    Research    Committee.* 

David  Penman.      (106)      Apr. 
A  Method   of   Determining  the  Magnetic  Meridian   as  a  Basis  for  Mining   Surveys.* 

T.  Lindsay  Galloway.      (106)      Apr. 
The  Chance  Acetylene  Safety-Lamp.*      William  Maurice.      (106)      Apr. 
Methane    Accumulations    from    Interrupted    Ventilation.*      H.    I.    Smith    and    R.    J. 

Hamon.   (U.  S.  Bureau  of  Mines.)       (57)      Apr.  17. 
Comparative  Working  Costs  of  Electrical  and  Compressed-Air  Coal-Cutting  Machines 

(Longwall)  with  Increased  Outputs  Over  Hand  Hewing.      F.  A.  Hale.      (Abstract 

of  paper  read   before  Assoc,   of   Min.   Elec.   Engrs.)       (22)      Apr.   18. 
Routine    Examinations    and    Testing   of    Colliery    Electrical    Apparatus.*      L.    Fokes. 

(57)      Apr.    25. 
Subsidiarv   Electric  Haulages.     A.   Sharp.      (Paper  read  before  Assoc,  of  Min.  Elec. 

Engrs.)       (22)      Apr.  25. 
The  Accurate  Determination  of  Carbon  Monoxide  in  Gas  Mixtures.*      J.  Ivon  Graham. 

(Paper  read  before  Soc.  of  Chemical  Industry.)       (57)      Apr.  25. 
An  Electrically-Driven  Winding  Equipment.*      (26)  Apr.  25;    (22)   May  16. 
Steel  Mine  Ties.*      R.  B.  Woodworth.      (45)      May  1. 
Underground    Coal-Loading    Machinery.*      E.    N.     Zern.      (Abstract    of    paper    read 

before  Coal  Min.  Inst,  of  America.)       (45)      May  1. 
Storage  of  Powder  and  Explosives  at  Coal  Mines.*      E.  M.  Kimball.      (45)      May  1. 
New  Coal  Tipple  at  a  Virginia  Operation.*      C.  Sharon.      (45)      May  1. 

*  Illustrated. 
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Mining—  (Continued) . 

Automatic    Reclosing    Circuit    Breakers    in     Mine    Service.*      E.     C.     Raney.      (45) 

May  1. 
New    Tipple    of    the    Granby    Consolidated    Mining,    Smelting    &    Power    Co.*      F.    E. 

Mueller.      (45)      May  1. 
Coal  Transportation  by  Aerial  Tramway.*      F.  W.  Grice.      (45)      May  1. 
The  Internal  Corrosion  of  Cables.*      Wm.   Fleet  Robertson.      (103)      May  3. 
Recovery  of  Pyrite  from  Washery  Refuse.*      E.  A.  Holbrook.      (45)      May  8. 
Inclined  Plane  of  the  Union  Mining  Co.*      U.  U.  Carr.      (45)      May  8. 
Economies  in  a  Mine  Power  Plant.*      J.  A.  Carruthers.      (64)      May  13. 
Preservation    of    Mine   Timber.*      Noah    Williams.      (Paper    read    before    Manchester 

Geological   Soc.)       (57)    May  16;    (22)    May   16. 
The  Mauss  Centrifugal   Separators.*      E.   M.   Weston.      (16)      May   17. 
Reserve    Coal    Deposits    Are    Blocked    Out    at    Government    Mine    at    Eska,    Alaska.* 

Sumner  S.  Smith.      (From  Alaska  Railroad  Recwd.)       (45)      May  22. 
Coal    Mine    Ventilation    Motors.*      H.    W.    Chadbourne.      (Abstract    of    article    from 

General  Electric  Review.)       (45)      May  29. 
Ironstone    Mining    in    the    Midlands.      H.    K.    Scott.      (From    lecture    given    at    Royal 

School  of  Mines.)       (22)      May  30. 
Oiling  Mine-Cables  in  Place.*      Wm.  Fleet  Robertson.      (Paper  read  before  Canadian 

Min.   Inst.)       (103)      May  31. 
Know   Your  Battery  Better.      J.   H.   Tracy.      (Paper  read  before  Illinois   Min.   Inst.) 

(45)      June  5. 
Coal-Stripping  Operations  in  Ohio.*      J.  B.  Creamer.      (45)      June  5. 
Method  Employed  in  Working  the  Crescent  Mine.*      Ralph  W.  Mayer.      (45)      June  5. 
Car     Dumpers.*      James     A.     Jackson.      (From     General     Electrio     Kevieiv.)       (16) 

June   7. 
Coal  Pyrite  Resources  of  Tennessee.*      E.  A.  Holbrook  and  Wilbur  A.  Nelson.     (From 

"The  Resources  of  Tennessee.")       (45)      June  12. 
Reline  Mine  Shaft  on  Steep  Slope  with  Concrete.      (13)      June  12. 
Vesta  Coal  Co.'s  Modern  System  of  Mine  Haulage.*     Ralph  W.  Mayer.    (45)    June  12. 
Anthracite  Mining  Costs.*      R.  V.  Norris.      (45)      June  19. 
Sealing  Up   Old   or  Abandoned  Workings  in   Gaseous   Mines.      C.  Thompson.      (Paper 

read  before  Hlinois  Min.   Inst.)       (45)      June  19. 
A   Peculiar   Experience   in    Shaft-Sinking.*      Arthur   Jarman.      (103)      June   21. 
Use  of  Concrete  in  Underground  Works.*      (From  Chemical  Engineering  and  Mining 

Review.)       (16)      June   21. 
Sinking    and    Concreting    Mine    Shaft    936    Ft.    Deep.*      Richard    L.    Russell.      (13) 

June   26. 
Underground  Motor  Repair  Shop.*      Ralph  W.  Mayer.      (45)      June  26. 
The  Importance  of  Rail  Bonding.    (Mines.)      E.   Steck.      (45)      June  26. 
niinois  Coal  Mine  Electrified  Throughout.*      (27)      June  28. 
Sealing  Water  in  California  Oil  Fields.*      Seth  S.  Langley.      (16)      July  5. 
Electric  Hoisting  Equipment  at  the  Butte  &  Superior  Mine.*      Oliver  E.  Jager.    (103) 

July  5. 
Electrical    Transmission    of    Power    in    and    About    Coal    Mines.      S.    W.    Farnham. 

(Abstract  of  paper  read  before  Illinois  Min.  Inst.)       (45)      July  10. 
Modern   Shaft  Mine  at  Amsterdam,  Ohio.*      Jack  L.  Ball.      (45)      July   10. 
Electric   Blasting   Equipment.*      L.    D.   Rowell.      (16)      July   12. 

Miscellaneous. 

Final  Report  of  the  Committee  on  Depreciation.*        (Am.  Water  Works  Assoc.)    (59) 

Mar. 
A   Method   of  Determining  the  Magnetic  Meridian   as   a  Basis   for  Mining   Surveys.* 

T.  Lindsay  Galloway.      (106)      Apr. 
The  Accurate  Determination  of  Carbon  Monoxide  in  Gas  Mixtures.*      J.  Ivon  Graham. 

(Paper  read  before  Soc.  of  Chemical  Industry.)       (57)      Apr.  25. 
Outlining  Cost  Systems  for  Forge  Plants.      C.  Oliver  Wellington.      (62)      May. 
The    Oxidation    of    Ammonia.*      W.    S.    Landis.      (Paper    read    before    Am.    Electro- 
chemical Soc.)       (105)      May  1. 
Copper-Smelting   Slag   from   the    Microscopic  and   Chemical   Point   of   View.*      C.    G. 

Maier  and   G.   D.   Van   Arsdale.      (16)      May   10. 
Controlling   Production   in   a   Motor   Plant.*      Charles  Lundberg.      (20)      May   15. 
Industrial    Air    Conditions.*      J.    Esten    Boiling.      (Abstract    of    paper    read    before 

Cleveland  Eng.   Soc.)       (117)      May  15. 
Photography  in   Research.*      Arthur   G.    Eldredge.      (105)      May   15. 
The   Oxidation   of   Ammonia.*      (105)      May    15. 
Rubber  as  a  Colloid.      D.  F.  Twiss.      (Paper  read  before  Soc.  of  Chemical  Industry  ) 

(19)      May    17. 
Methods  and  Costs  of  Stump  Removal  in  Land  Clearing.*      {Bulletin  issued  by  Univ. 

of  Wisconsin.)       (86)      May  21. 
The  Cost  Accounting  System  of  Construction  Division,  U.  S.  Army.*    C.  W.  Pinkerton 

(86)      May  21. 

*  Illustrated. 
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Miscellaneous— (Continued). 

Methods  Used  in  Aero-Photographic  Mapping.*      (13)      May  22. 

Present  Status  of  Photographic  Mapping  from  the  Air.      J.  B.  Mertie.      (13)      May  22. 

The   Present    Status  of    Nitrogen    Fixation.*      Alfred   H.   White.      (Abstract  of   paper 

read  before  Am.  Inst,  of  Chemical  Bngrs.)       (19)      May  24. 
Use  of  Army  Gas  Masks  in  Atmosphere  Containing  Sulphur  Dioxide.*      A.  C.  Fieldner 

and  S.  H.  Katz.      (U.  S.  Bureau  of  Mines.)       (105)   June  1;   (103)   June  7. 
The  Oxidation  of  Ammonia.      J.  R.  Partington.      (Paper  read  before  King's  College.) 

(19)      June   7. 
Making  the  Universal  Reagent :  The  Manufacture  of  Sulphuric  Acid  by  the  Chamber 

Process.      T.  R.  Horney.      (19)      June  14. 
The    Chemistry    and    Constitution    of    Coal.*      A.    C.    Fieldner.      (Paper    read    before 

Kentucky   Min.   Inst.)       (45)      June   25. 
Graphical  Differentiation  and  Integration.*      Theodore  R.  Running.      (From  MichigcCn 

Technic.)       (86)      June    25. 
General     Principles     of     Industrial     Lighting.*      (National     Safety     Council.)       (86) 

June  25. 
Storing    and    Handling    High    Explosives    During    the    War.*      G.    C.    Munoz.      (13) 

June   26. 
The   United    States   Government   Chlorine-Caustic   Soda   Plant   at   Edgewood   Arsenal, 

Edgewood.    Maryland.*      Samuel   M.   Green.      (105)      July   1. 
Production  et  Mesure  des  Vides  Eleves.      (ii)      Feb.  15. 
Les  Be^oins  de  la  France  en  Bois  Communs  et  les  Ressources  de  nos  Forets  Coloniales. 

(35)      Feb.   22. 
La    Reglementation    Nationale    et    Internationale    de    la    Duree    du    Travail.     Paul 

Razous.      (3>i)      Mar.   8. 
Les  Principaux  Composes  Organiques  Derives  de  I'Acetylene ;  Syntheses  Industrielles 

de   I'Alcool,   de   I'Acide,   de   I'Anhydride   et   des   Ethers  Acetiques,   du   Butadiene, 

etc.*      D.   Florentin.      (3i)      Serial  beginning  Mar.   15. 
L'Orientation  Professionelle  des  Blessees  de  la  Guerre.*    Paul  Razous.     {53)    May  17. 
Erddruck  bei  rilckwartig  begrenzter  Hinterfiillung.*      Max  Buchwald.      (78)      Feb.  5. 
Wissenschaftliche  Betriebfiihrung.     Victor  Frey.      (107)      May  24. 

Municipal.  , 

Notes   on    Grading    and    Planting    Plans    for    Government    Housing    Projects.      H.    V. 

Hubbard.      (119)      Apr. 
Factors  Governing  Selection  of  Industrial  Site.    Harland  Bartholomew.     (13)     May  1. 
The   Relation   of   Sunlight  to   Town   Planning.      H.    L.    Seymour.      (From   paper  read 

before  Royal  Astronomical  Soc.)       (86)      May  7. 
Municipal  Engineers  and  Problems  of  Reconstruction.      E.  J.  Elford.     (114)     May  24. 
Municipal  Works  in  the  County  Borough  of  Bournemouth.*      F.  P.  Dolamore.      (114) 

May  24. 
The    Zone    Fare    in    Practice — Dublin.*      Walter    Jackson.      (17)      Serial    beginning 

May  31. 
A    Solution    of   the    Housing   Problem    in    the    United    States.*      Milo    Hastings.      (6) 

June. 
Housing  Activities  About  the  World.      (6)      June. 
Some   Engineering   Problems  of   Regional   Planning.      Morris  Knowles.      (Abstract  of 

paper  read  before  National  Conference  on  City  Planning.)       (13)      June  12. 
La   Ville   de   Geneve,    sa    formation    et   son   developpement    futur.*      Camilla   Martip. 

(107)      Apr.   5. 
Indeen-Wettbewerb    zu    einen    Bebauungs    plan    der    Stadt    Biel    und    Ihrer    Vorort- 

gemeinden,  Nidau,  Madretsch,  Mett,  Briigg  und  Port.*      (107)      Serial  beginning 

Mar.   15. 
Wettbewerg  fiir  eine  Gartenstadt  der  Firma  Piccard,  Pictet  &  Cie.  in  Aire  bei  Genf.* 

(107)      Serial   beginning   Apr.    26. 

Railroads. 

Maintenance  of  Freight  Equipment.      H.  L.  Shipman.      (61)      Feb.  17. 

Timber   Preservation.      H.    S.    Sackett.      (61)      Feb.    17. 

Mechanical   Stoking  of  Locomotives.*      W.   S.   Bartholomew.      (61)      Mar. 

A  Technical   Description   of  the  British   Light  Railways  in   France.*      B.  W.   Guppy 

(100)      Mar. 
Railway  Artillery.*      E.  D.  Campbell.      (115)    Mar.;    (18)   June  14. 
Electrification    of    Main    Line    Railroads.*      W.    B.    Potter    and    S.    T.    Dodd.      (61) 

Apr.  21. 
Pulverized    Fuel    Locomotive.*      (12)      Apr.    25. 
Railway  Electrification.      John  Murphy.      (5)      May. 

The  Economics  of  Electric  Operation  of  Railways.      W.  G.  Gordon.      (5)      May. 
Storage  Battery  Cars  for  Use  in   Yucatan.*      (25)      May. 

The  Effect  of  Gradients  on  Train   Resistances.*      H.   C.   Webster.      (21)      May. 
Creosote   Treatment   of   Car  Timbers.*      (25)      May. 

*  Illustrated. 
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Railroads— (Continued). 

Standard  4-6-2  Type  Locomotives.*      (25)      May. 

Overcoming  Neglected  Maintenance  in  a  Terminal.     W.  F.  Rench.      (87)      May. 

Autogenous  Welding  at  Albuquerque.*      H.  Louis  Hahn.      (25)      May. 

Checking  the  Service  of  Treated  Ties.*      (87)      May. 

Treating  Montana  Waters.*      C.   Herschel   Koyl.      (87)      May. 

Draft  Gear  Test  Demonstrations.*      (25)   May;    (15)  May  2;   (18)   May  3. 

Railroad    Electrification.*      F.    H.    Shepard.      (5)      May. 

Line  Revision   on   Cincinnati   Southern   Railroad.*      (13)      May   1. 

Reinforced  Concrete  Framed  Railway  Abutments.*      Albert  M.  Wolf.      (117)      May  1. 

Brown    Bovere    Locomotives    for    the    Swiss    Federal    Railways.*      J.    Buchli.      (11) 

Serial  beginning  May   2. 
Novel  Features  in  New  D.  &  R.  G.  Freight  Terminal.*      (15)      May  2. 
Steel  Car  Repair  Shop,  New  York  Central  R.  R.*      (18)      May  3. 
History    and    Use   of    Easement    Curves    for    Railroads.     Philip    O.    Macqueen.      (13) 

May  8. 
New  York  Central  R.  R.  Engine  Terminal,  Gardenville,  New  York.*      (18)      May  10. 
Three-Cylinder  Locomotives.*      H.  Jlolcroft.      (12)      May  16. 
The  Wind   Resistance  on   a  Train.*      C.   F.   Dendy  Marshall.      (12)      May  16. 
Supply  and  Transmission  for  Modern  Railway  Signalling.*      A.  E.  Tattersall.      (21) 

May  21. 
Damage  to   Rail   by   Flat   Spots   on   Freight   Car  Wheels.      (86)      May   21. 
Using  Modern  Appliances  in  Track  Construction.*      (17)      May  24. 
Glenwood  Shop  Improvements,  Baltimore  &  Ohio  R.  R.      (18)      May  24. 
General  Solution  of  Problems  in  Railway  Compound  Curves.*      Antonio  Llano.      (13) 

May  29. 
Lame  Engines  and  Their  Effect  on  Fuel  Consumption.      J.  W.  Hardy.      (Paper  read 

before  International  Ry.   Fuel  Assoc.)       (IS)      May  30. 
Missouri    Pacific    Saves    $279  843    by    Water    Treatment.*      R.    C.    Bardwell.      (15) 

May  30. 
The  Effect  of  Reducing  Exhaust  Nozzles  to  Overcome  Front  End  Air  Leaks.      F.  P. 

Roesch.      (Paper    read   before    International    Ry.    Fuel    Assoc.)       (15)    May    30; 

(25)   July. 
Rectangular  Engine  House,  Long  Island  R.  R.*      L.  U.  Morris.      (18)      May  31. 
Pacific  Type  Locomotive,  Lehigh  Valley  R.  R.      (18)      May  31. 
C.  P.  R.  Shop  Production  Methods.*      E.  T.  Spidy.      (25)      June. 
.  Locomotive  Repair   Shop  Output.*      Henry  Gardner.      (25)      June. 
New  York  Central  Steel  Car  Shop.*      (25)      June. 
The  New  B.  &  O.  Shops  at  Glenwood.*      (25)      June. 
A  Turntable  of  Unique  Design.*      (25)   June;   (15)   June  13. 
Erie  Railroad  has  Installed  Freight  Handling  Equipment.*      (117)      June  1. 
Derails  and  Where  They   Should  be  Used.      (15)      June  6. 
Oerlikon   Locomotives  for  the  Swiss  Federal   Railways.*      (11)      June  6. 
Concrete  Tunnel   Lining  by  Steam  Jet.*      (18)      June   7. 
When  Freight  Cars  Bump.*      J.  Hammond  Smith.      (46)      June  7. 
Illumination    of    Toledo    &    Ohio    Central    Engine    Terminal    at    West    Columbus,    O.' 

R.  E.  Rice.      (18)      June  7. 
Regenerative   Direct-Current   Electric  Railways.      E.  Austin.      (26)      June  13. 
A  New  Locomotive  Repair  Shop  Built  for  the  B.  &  O.*      (15)      June  13. 
Branch   Line   Operation  with   Self-Propelled   Motor  Cars.*      H.   W.    Protzeller.      (17) 

June  14. 
Electric  Locomotives  of  Moderate  Weight  and  Power.*      A.  B.  Cole.      (17)      June  14. 
Methods   Used    in   Third-Rail   Bonding.*      G.    H.    McKelway.      (17)      June   14. 
Types  of  Third-Rail  Used  in  Railway  Electrification.*      (17)      June  14. 
Fitting  the   Electric   Locomotive   to   Its  Load.     A.    H.   Babcock.      (Abstract   of   paper 

read  before  the  Pacific  Ry.  Club.)       (17)      June   14. 
New  York  Central's  Latest  Motor  Cars.*      (17)      June  14. 
Unit  Steam  Railway  Motor  Car.*      (18)   June  14;    (15)   June  18. 
Erie  Avenue  Engine  Terminal,  Philadelphia  &  Reading  Ry.*      (18)      June  14. 
The  Toronto  Terminal  Railway  Co. 's  New  Station.*      H.A.Gardner.     (117)     June  15. 
P.  R.  R.  Maximum  Tonnage  Hopper  and  Gondola  Cars.*     (15)  June  18;   (18)  July  12. 
Report  of  Committee  on  Brake  Shoe  and  Brake  Beam  Equipment.*      (Am.  Ry.  Assoc.) 

(15)      June  19. 
Big  Four   Increases   Capacity   at   Congested   Points.*      (15)      June    20. 
P.  R.  R.  General  Utility  Express  and  Baggage  Car.*      (15)      June  20. 
Report    of    Committee   on    Welding   Truck    Side    Frames,    Bolsters    and    Arch    Bars.* 

(Am.   Ry.   Assoc.)       (15)      June   20    (Daily   ed.). 
Report  of  Committee  on   Specification   and   Tests  for   Materials    (M.   C.   B.).*      (Am. 

Ry.   Assoc.)      (IS)      June  20    (Daily  ed.). 
Report  of  Committee  on  Car  Wheels.*      (Am.  Ry.   Assoc.)      (15)      June   20    (Daily 

ed.). 
Report   of   Committee   on    Depreciation   for   Freight   Cars.      (Am.    Ry.   Assoc.)       (15) 

June  20   (Daily  ed.). 

*  Illustrated. 
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Report    of    the    Committee    on    Draft    Gears.*      (Am.    Ry.    Assoc.)       (15)      June    20 

(Daily  ed.). 
Car   Performance   from  the   Engineer's   OflBce   to   the   Track.*      C.   W.    Squier.      (17) 

June   21. 
Report    of    the    Standing   Committee   on    Loading    Rules.*      (Am.    Ry.    Assoc.)       (IS) 

June  21. 
Report  of  the  Standing  Committee  on  Safety  Appliances.*      (Am.  Ry.  Assoc.)      (15) 

June  21. 
Report  of  Committee  on   Car  Construction.*      (Am.   Ry.  Assoc.)       (15)      June   21. 
Report   of   Committee   on    Car  Truclcs.*      (Am.    Ry.   Assoc.)       (15)      June   21. 
Report  of  Train   Lighting  and  Equipment.*      (Am.  Ry.  Assoc.)       (15)      June  23. 
Report  of  the  Committee  on  Tank  Cars.*      (Am.  Ry.  Assoc.)       (15)      June  23. 
Report  of  Committee  on  Mechanical  Stokers.*      (Am.  Ry.  Assoc.)       (15)      June  24. 
Report  of  Committee  on  Fuel  Economy  and  Smoke  Prevention.*      (Am.   Ry.  Assoc.) 

(15)      June  25. 
Carbonization  in  Valve  Chambers  and  Cylinders  of  Superheated  Steam  Locomotives.* 

F.  P.  Roesch.      (Paper  read  before  Am.  Ry.  Assoc.)       (15)  June  25  ;  (18)  July  5. 
Report     of     Committee     on     Superheated     Locomotives.      (Am.     Ry.     Assoc.)       (15) 

June  25. 
Report  of  Committee  on  Locomotive  Headlights.*      (Am.  Ry.  Assoc.)      (15)      June  25. 
Report    of    Committee    on    Specification    and    Tests    for    Materials    (A.    R.    M.    M.).* 

(Am.  Ry.  Assoc.)       (15)      June  25. 
Drawbar  Pull-Speed-Cut-Off  Calibration  as  an  Adjunct  to  EfRciency  Locomotive  and 

Train   Operation.*      B.   B.   Milner.      (Paper  read  before  Am.   Ry.   Assoc.)       (15) 

June  25  :    (18)   June  28. 
Combustion  Chambers.*  F.  F.  Gaines.      (15)      June  26. 
Design,  Maintenance  and  Operation  of  Electric  Rolling  Stock.*      (Abstract  of  Report 

read  before  Am.  Ry.  Assoc.)       (15)      June  26. 
Use  of  Bronze  for  Valve  Snap  Rings  and  Piston  Surfaces,  and  Bull  Rings  in  Large 

Cylinders.*      C.    E.    Fuller.      (Paper    read   before   Am.    Ry.    Assoc.)       (15)    June 

26  ;    (18)   June  28. 
Air    Consumption    of    Locomotive    Auxiliary    Devices.*      (Abstract    of    Report    read 

before   the  Air  Brake  Assoc.)       (25)      July. 
Box  Cars   for  Chilean    Railway.*      (25)      July. 

C.  C.  C.  &  St.  L.  0-8-0  Switchers.*      R.  W.  Retterer.      (25)      July. 
Constructing  a  Track   Layout  in  Close  Quarters.*      W.  F.   French.      (87)      July. 
Limit  of   Wear  for   Steel  Wheels.*      (25)      July. 
The    Longitudinal    Disturbing    Forces    in    Locomotives.*      Edward    L.    Coster.      (25) 

July. 
Master  Boiler  Makers'  Convention  :  Reports  and  Discussions.*      (25)      July. 
Standard    Light   Mountain   Type.*      (25)      July. 

The  Air  Compressor  in  Maintenance  Work.*  Walter  P.  Burn.  (87)  July. 
Engine  Terminal  Improvements:  Pennsylvania  Lines  West.*  (13)  July  3. 
Heat  Treatment  of  Railroad   Materials.*      C.  B.  Bronson.      (From  paper  read  before 

Am.  Steel  Treaters'  Soc.)       (20)      July  3. 
Light  Railway  Engineering  in   Modern  Warfare.*      C.   H.  R.   Fuller.      (96)      July  3. 
Grand  Trunk  0-6-0  Type  Switching  Locomotives.*      (15)      July  4. 
Utility  Express  Car  of  the  Pennsylvania  Railroad.      (18)      July  5. 
Practices  and  Tendencies  in  Japanese  Electric  Railway  Transportation.*      Shiro  Sano. 

(17)      July  5. 
The    Relative    Economy    of    Freight    Transport    by    Railway    and    by    Motor    Truck.* 

Charles  Whiting  Baker.      (13)      July  10. 
Union  Station  is  Rebuilt  Without  Interrupting  Traffic*      (13)      July  10. 
Extensive  Electrification  Proposed  for  Sweden.*      (15)      July  11. 
Illinois  Central  Will   Build  New  Chicago  Terminal.*      (15)      July   11. 
Methods    of    Observing    and    Analyzing    Passenger    Traffic*      R.    H.    Horton.      (17) 

July  12. 
Proposed  New  Passenger  Terminal  in  Chicago.*      (18)      July  12. 
Narrow-Gage    Railway    Operation    at    Munition    Plant.*      James    A.    Silsbee.      (13) 

July  17. 
Opening  Old  Railroad  Fill  Reveals  Reasons  for  Track  Trouble.*      R.  Reimann.      (13) 

July  17. 
Deux  Questions  Interessant  les  Reseaux  d'interet  Local  Apr^s  la  Guerre  :  1°  Formule 

d'Explotation    a   Coefficients   Variables  ;    2°  Reduction  des  Operations  de  Trans- 

bordement.*      Claise.      (43)      Jan. 
L'Etat  Actuel   et   I'Avenir  de  nos   Chemins   de   Fer  d'interet   Local  ;    les   Chemins  de 

Fer  Agricoles.      G.   Mangin.      (33)      Serial  beginning  Feb.   15. 
Dispositifs   pour   le   Raccourcissement   des   Traversees-Jonctions.*      A.   Goupil.      (33) 

Mar.   15. 
L'Etat  Actuel  des  Chemins  de  Fer  Chinois.*      G.  Bouillard.      (33)      Apr.  5. 
L'Electrification    des    Chemins    de    Fers    frangais,    sa    Repercussion    sur    les    Services 

Telephoniques   et   Tel6graphiques.*      P.   Letheule.      (33)      Serial   beginning  Apr. 

26. 

*  Illustrated. 
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L'Emploi  du  Charbon  Pulverise  sur  les  Locomotives.*      E.  Lassueur.      (33)      May  3. 
La  Reconstruction  do  la  Gare  de  Weimar   (Saxe).*      A.  Goupil.      (33)      May  10. 
Die  Kohlennot  und  die  Elelctrisierung  der  Balinen.      (53)      Jan.  3. 
Probleme  im  Lolcomotivbau  und-betrieb.*      R.  Sanzin.      (53)      Serial  beginning  Jan.  4. 
Zur    Neuordnung    dor    deutschosterreicbischen    Staatsbahnverwaltung.      Bruno    R.    v. 

Enderes.      (S3)      Jan.  31. 
Tunnelbau  unter  Wasser.*      A.  Haag.      (40)      Feb.   1. 
Der    Bau    der   Bagdadbahn    im   Lichte   der   Kriegswirtschaft.*      Walter   Morf.      (107) 

Serial  beginning  Feb.  22. 
Akkumulatorcn-Verschiebelokomotive  mit  Windwerk.*      S.   Abt.      (107)      Mar.   22. 
Die  Elektrinzierung  der  Schweiz.  Bundesbahnen.      E.  Huber-Stockar.      (107)      Serial 

beginning  Mar.  29. 

Railroads,  Street. 

Six  Years  of  Rapid-Transit  Progress  in  New  York.*      D.  L.  Turner.      (13)      May  1. 

Post-Payment  Center-Exit  Car  in  Philadelphia.*      (17)      May  3. 

Chicago   Rehabilitation   Track   Standards  Prove   Successful.*      (17)      May  3. 

Safety  Cars  in  Gary  Make  Jitneys  Unprofitable.*      (17)      May  17. 

Relieving  Congestion  at  the  "Diamond"   in   Youngstown.*      (17)      May  17. 

Bournemouth  Corporation  Tramways.*      I.  Bulfin.      (114)      May  24. 

Cement   and   Concrete   Testing   for    Subway   and    Elevated   Lines   in    New   York   City. 

(86)      May   28. 
Street-Car  Loop  Subway  Proposed  by  Pittsburgh.*      (13)      May  29. 
■Car  Body  Maintenance  in  Belfast.*      P.  Williamson.      (17)      May  31. 
The    Zone    Fare    in    Practice — Dublin.*      Walter    Jackson.      (17)      Serial    beginning 

May  31. 
Relieving    Congestion     in     Baltimore's    Delivery     District.*      L.     H.     Palmer.      (17) 

June   7. 
Cutting  Most  of  the  Compromise  Out  of  the  Compromise  Joint.*      (17)      June   7. 
Overhead  and  Time  Cost  to  Erect  Elevated  Railway.      A.  P.  Roscoe.      (13)      June  12. 
Manganese  Special  Work  Repaired  by  Welding.*      Julian  M.  Scott.      (17)      June  21. 
Continuous    Trains    for    Forty-Second    Street    Transit.*      Henry    B.    Seaman.      (13) 

June   26. 
Sewer  Work  Puts  Extra  Tax  on   Way   Department  in   Brooklyn.      (17)      June   28. 
Risers  Increase  Life  of   Frogs  and   Mates.*      C.   L.  Hawkins.      (17)      June   28. 
Selbsttatige   Wagenkupplung   fiir   Strassenbahnen.*      (107)      Apr.    26. 

Roads  and  Pavements. 

Design  of  Concrete  Sidewalks  and  Concrete  Curb  and  Gutter  at  Street  Intersections.* 

W.  Robert  Paige.      (60)      May. 
Poor  Brick  Causes  Pavement  Failure — The  Saving  of  $50  for  Tests  Leads  to  Failure 

of  a  $50  000   Job.*      C.  C.  Wiley.      (60)      May. 
Design    and    Construction    of   the    Dixie    Highway    from   Rockwood   to   Monroe,    Mich. 

Leroy  C.    Smith.      (60)      May. 
Design  and  Construction  of  the  Monolithic  Brick  Road  South  of  Seneca,  111.*      A.  H. 

Hunter.      (60)      May. 
Procedure   in   Constructing   an   Open-  Joint  Wood   Block  Pavement   at   Toledo,   Ohio.* 

Raymond  Pierce.      (60)      May. 
Some  Specific  Suggestions  on  the  Drainage  of  Roads.      (60)      May. 
Cost  of  Highway  Concrete   Delivered  Wet  by  Trucks.*      (13)      May  1. 
Defects  in  Surface  of  Bituminous  Pavement  Due  to  Concrete  Base.*     H.  W.  Skidmore. 

(13)      May   1. 
Charging  Concrete  Mixers  on   Road  Work.      Wm.   Ord.      (16)      May   1. 
The  Cost  of  a  Mile  of  Road.      George  A.  Duren.      (From  paper  read  before  an  Engi- 
neering and  Road  Builders'  Congress  at  Mineral  Wells.)       (86)      May  7. 
Effect  of  Tractive   Resistance   in   Terms  of  Gasoline  Consumption.      (86)      May   7. 
General    Features    of    Brick    Pavement    Construction.        A.    T.    Goldbeck    and    F.    H. 

Jackson.      (From   Public  Roads.)       (86)      May   7. 
Special    Types    of     Brick     Pavement     Construction.      (From    Public    Roads.)       (86) 

May  7. 
Machine  Finishing  Concrete  Roads.*      E.  G.  Carr.      (86)   May  7  ;    (67)   June. 
Sidewalk  Construction   for   New  Boulevard   Link,   Chicago.*      (86)      May  7. 
Illinois    Adopts    a    Uniform    Basis    of    Design    for    All    Types    of    Rigid    Pavement. 

Clifford   Older.      (13)      May   8. 
Bituminous    Macadam.      A.    W.    Dean.      (Paper    read    before    Canadian    Good    Roads 

Congress.)       (96)    May    22;    (86)    June   4. 
Hot    Mix   Asphalt    Pavements.      Francis    P.    Smith.      (Abstract   of   paper   read   before 

Canadian  Good  Roads  Congress.)       (96)    May  22;    (13)    June  5. 
Road  Machinery.      Arthur  H.  Blanchard.      (Paper  read  before  Canadian  Good  Roads 

Congress.)       (96)   May  29;    (86)   June  4;    (13)   June  5. 
Highway  Maintenance.     J.  A.  Duchastel.      (Paper  read  before  Canadian  Good  Roads 

Congress.)       (96)      May  29. 

*  Illustrated. 
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Gravel    Roads.*      Chas.    Talbot.      (Paper    read    before    Canadian    Good    Roads    Con- 
gress.)      (96)      May  29. 
Concrete  in   Roads,   Bridges  and  Culverts.*      H.  Eltinge  Breed.      (Paper  read  before 

Canadian  Good  Roads  Congress.)       (96)   May  29;    (60)   June;    (13)  June  5. 
Handling  Materials  on  a  Michigan  Road  Job.      (67)      June. 
The    Design    and    Construction    of    Modern    Granite    Block    Pavements    with    Special 

Reference    to    Practice    in    Borough    of    Manhattan.*      C.    M.    Pinckney.      (60) 

June. 
Highway  Requirements  for  Twentieth  Century  Transportation,  with  Special  Reference 

to   New  Jersey   Practice.      Wm.   G.   Thompson.      (Abstract  of   paper   read   before 

National  Highway  Traffic  Assoc.)       (60)   June;    (86)    June  4. 
How    Albany,    N.    Y.    Saved    Over    $360  000    in    Using    Re-Dressed    Granite    Paving 

Blocks.*      (60)      June. 
Location     of     Subsurface     Pipe    Lines    to    Conserve     Street    Pavement.     Harry     M. 

Adams.      (60)      June. 
Road    Surfacing   with    Sand    Clay   from    Salt-Flats.      R.    H.    Phillips.      (From   Public 

Roads.)       (86)      June  4. 
Use  of   Calcium   Chloride   as   Dust-  Preventive   on   Gravel   Roads.     W.    Leroy  Ulrich. 

(From  Public  Roads.)       (86)      June  4. 
Methods     of     Constructing     Roads     Through     Sandhill     Regions.      Paul     E.     Brown 

(Abstract  of  paper  read  before  Nebraska  Road   Inst.)       (86)      June  4. 
Winter  Roads.        A.  Lalonde.      (Paper  read  before  Canadian  Good  Roads  Congress.) 

(96)      June  5. 
Multiple-Strip  Concrete  Road  to  Conserve  Material.*      (13)      June  12. 
How  to  Obtain  Best  Results  in  Constructing  1-Course  Bituminous  Macadam.      F.  C. 

Pillsbury.      (From  Public  Roads.)      (86)      July  2. 
Suggestions   for   the   Construction   of   Concrete   Roads.*      Clyde   E.    Learned.      (From 

Public   Roa<ls.)       (86)      July    2. 
Method   of   Staking  Out   Concrete   Fords  or   Dips.*      George  A.   Duren.      (From  Ccm- 

crete  Highway  Magazine.)       (86)      July  2. 
Instruction    for   Field   Inspection   of   Road   Materials.      (Issued  by  New  Jersey   State 

Highway  Dept.)       (86)      July  2. 
Water  and   the   Subgrade.      J.   L.   Harrison,      (From   Public  Roads.)       (86)      July   2. 
Paving  Blocks  and  Sectional   Paving  for  Railway  Tracks.*      (17)      July  5. 
Character  and  Cost  of  Highways  for  Motor  Truck  Use.*      S.  Whinery.     (13)     July  10. 
Road-Construction    Problem    in    West    Virginia    Mountains.*      M.    A.    Rogers.      (13) 

July  10. 
Comparison  of  Road  Subgrade  and  Air  Temperatures.*     C.  C.  Wiley.      (13)      July  17. 
Tests  of  Thin-Base  Monolithic-Brick  Road.*      Harlan   H.   Edwards.      (13)      July  17. 
Die  naturliche  Beleuchtung  der  Strasse.*      A.  Burchard.      (40)      Jan.  18. 


Sanitation. 

A   Few  Notes  on   Sewage  Works  of  the  Aircraft   Manufacturing  Company  at  Kings- 
bury.     R.  C.  N.  Newport.      (114)      May. 
The    Operation    and    Maintenance    of    Utilities    at    Army    Camps    and    Cantonments.* 

George  A.   Johnson.      (109)      May. 
Land  Drainage  Procedure  in  Iowa.*      G.  D.  Hart.      (60)      May. 
Sewage  Disposal  of  the  Loop  District,  Chicago.*      C.  D.  Hill.      (117)      May  15. 
Disposal    of    Sewage    by    Treatmfent    with    Acid.      Edgar    S.    Dorr    and    Robert    Spurr 

Weston.      (96)      May   15. 
Operation  of  Fine  Sewage  Screens  at  Long  Beach,  California.      (13)      May  22. 
Irrigation  Schemes  in  Egypt  and  the  Sudan.*      (12)      Serial  beginning  May  23. 
Some    Broader    Aspects    of    Rain    Intensities    in    Relation    to    Storm    Sewer    Design.* 

Robert   E.   Horton.      (60)      Serial  beginning  June. 
Some  Unusual  Sewerage  Problems  and  How  They  Were  Solved  at  Ocean  Beach,  New 

York.*      Andrew  J.  Provost,  Jr.      (60)      June. 
Sanitation  without  Sewers.      (117)      June  1. 
Chicago's  Relief  Sewers.*      C.D.Hill.      (117)      June  1. 
The    Numerical    Interpretation    of    Bacteriological    Tests.*      Milton    F.    Stein.      (13) 

June  5. 
Moore  Park  Drainage  System,  Toronto.*      (96)      June  5. 

Trade-Waste  Treatment  Studies  in  Wisconsin.      E.  J.  Tully.      (13)      June  12. 
Chicago's   Standard  of   Sewer  Construction.      C.   D.   Hill.      (117)      June   15. 
Test  of  Air  Diffusers  for  Activated  Sludge  Process.*      F.  L.  Mickle.      (Prom  Bulletin 

issued  by  Division  of  State  Water  Supply  of  Illinois.)       (86)      July  9. 
Sewer-Construction    Records    Used     at     Scarsdale,     New    York.*      Perry     Thompson. 

(13)      July  17. 
Die  Melioration  der  Linksufrigen  Linthebene  in  den  Kantonen  Schwyz  and  St.  Gallen.* 

(107)      Mar.  1. 

*  Illustrated. 
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The    Protection    of    Iron    with    Paint    Against    Atmospheric    Corrosion.*      J.    Newton 

Friend.      (71a)      Vol.  9,  1918. 
Handling  and  Storing  Bulk  Cement.*      Wallace  R.   Harris.      (4)      Jan. 
The  World's  Biggest  Building  Project.*      Arthur  J.  Widmer.      (115)      Mar. 
The    Lighting    of    Buildings.      {Bulletin    issued    by     Illuminating    Eng.     Soc.)       (6) 

Serial  beginning  May;    (86)    May  28. 
Why  Materials  of   Construction   Should  be  Treated   Prior  to  Their   Use.      Emmanuel 

Mavant.      (60)      May. 
An  Aircraft  Shed.*      Frank  Baines.      (114)      May. 
Practical    Rules    for    the    Seasoning    of    Wood.*      Harold    S.    Betts.      (Abstract    from 

Bulletin  issued  by  U.   S.   Dept.   of  Agriculture.)       (87)      May. 
Physical  Properties  of  Mortars  and  Concretes.*      H.  M.  Thompson.      (96)      May  1. 
Reinforced   Concrete  Building  for  Canadian    National   Railways   Coach   Cleaning  and 

Storage    Yard,    Halifax    Ocean    Terminals,    Halifax,    N.    S.*      J.    J.    Macdonald. 

(96)      May  1. 
Concrete-Frame  Factory  Building  "Has  Wooden  Roof.      W.  E.  Turner.      (13)      May  8. 
Erecting    Leng-Span    Roof    Over    Steel    Mill    by    Rolling    Trusses    to    Place.*      (13) 

May    8. 
Bulking  Effect  of  Moisture  in   Sands.*      Llewellyn   N.   Edwards.      (96)      May  15. 
Construction  of  Army  Supply  Base  at  Norfolk.*      (117)      May  15. 
Improving  Concrete  by  Rodding.      F.  E.  Giesecke.      (13)    May  15;    (86)    May  21. 
Strength  of  Various  Long  Columns.*      William  Jackson.      (96)      May  22. 
Reinforcing  Steel  Stacks  with  Gunite  Concrete.*      M.  C.  Sherman.      (64)      May  27. 
Practical  Considerations  in  Design  of  Steel  Mill  Buildings.      R.  Fleming.      (Abstract 

of  paper  read  before  Buffalo  Eng.  Soc.)       (86)      May  28. 
Cement   and   Concrete   Testing   for    Subway   and   Elevated   Lines    in    New   York   City. 

(86)      May  28. 
Faulty  Foundation  Causes  Serious  Damage  to  Armory.*      (13)      May  29. 
Brick   Chimney   Carried    on    Platform    at   Roof   of    Building.*      J.    G.    Mingle.      (13) 

May   29. 
How  One  Contractor  Went  About  a  Housing  Job.*      Joseph  Meltzer.      (13)      May  29.. 
Natural  Draught  Cooling  Towers.*      Harold  Nielsen.      (12)      May  30. 
Planning   the   Industrial   Plant.*      Hugh   M.   Wharton.      (9)      Serial  beginning  June. 
Weighing   Concrete    Materials    Saved    Cement    on    Three    Big    Dams.*      H.    H.    Hunt. 

(67)      June. 
The    Complete   Concrete    House.*      (67)      June. 
Breaking  Up  Concrete.      (67)      June. 
Cast-Iron    Pipe   or   Welded    Pipe   for   House   Drainage   Calked-Joint  vs.    Screw-Joint,. 

Wrought-Iron  vs.   Steel  Pipe.*      William  Paul  Gerhard.      (6)      June. 
Foundation    Subsidence   of    Portland's   Grain    Elevator.      (Report   of   Committee    read 

before  Comm.  of  Public  Works.)       (117)      June  1. 
Supporting     Blast     Furnace     While     Replacing     Foundation.*      C.     W.     Lush.      (13> 

June  5. 
Builds  Houses  for  Workmen.*      (20)      June  5. 

Production  of  Albany  Molding  Sand.*      Robert  W.  Jones.      (20)      June  5. 
Tests   of   Two    Recent   Theories    for    Proportioning   Concrete.*      G.    M.    Williams   and 

Watson  Davis.      (13)      June  12. 
Pneumatic  Caissons  Sunk  Through   Moving  Ground.*      (13)      June  12. 
Methods  of  Preventing  the  Transmission  of  Vibrations  in  Buildings.*      A.  B.  Eason, 

(26)      June  13. 
Cement  Gun  Built  Walls  and  Roof  of  Army  Warehouses.*      (13)      June  19. 
Surface  Aggregate  or  Fineness  Modulus  for  Concrete.*      (13)      June   19. 
Formula   and   Table  of   Weights,   Steel   Roof   Trusses.*      Marshall   L.   Murray.      (86) 

June  25. 
The  Surface  Area  and  Fineness  Modulus  Methods  of  Grading  Concrete  Aggregates.* 

Duff  A.  Abrams.      (86)   June  25;    (96)    June  26. 
Studies   in   Surface  Area   Proportioning  Method.*      R.  B.   Young.      (96)      June   26. 
Emergency  Seasoning  of  Sitka  Spruce.*      L.  A.  Welo.      (19)      June  28. 
Industrial   Lighting.*      C.   E.   Clewell.      (Paper   read   before   Illuminating  Eng.    Soc.> 

(3)      July. 
The   Phenomena   of   Drying  Wood.*      Harry   D.   Tiemann.      (3)      July. 
Lignum-VitBE,  the  Vital  Wood.*      James  J.  Record.      (19)      July  5. 
Concentrated    Load    Tests   of    Yellow-Pine   Beams    for   Shear.*      L.    R.    Manville   and 

C.  R.  Hill.      (13)      July  10. 
Concrete  Building  Addition  Made  at  Reasonable  Cost.*      (13)      July  10. 
Building  the   New   Orleans  Army   Supply   Base.*      (13)      July   17. 
Pressing  Out  Mix  Water  Adds  to  Cement  Mortar  Strength.*      C.  T.  Wiskocil.      (13) 

July  17. 
Swimming    Tank    on    Third    Floor    of    Concrete    Building.*      L.    R.    Viterbo.      (13) 

July  17. 
Les  Appareils  pour  I'lnjection  du  Mortier  sous  Pression.*      L.  Biette.      (33)     Feb.  15.. 
Calcul  des  Voutes  Paraboliques.*      L.  Robert  de  la  Mahotiere.      (33)      Mar.  8. 

*  Illustrated. 
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Moyens    de    Protection    Employees    par    les    AUemends    Centre    la    Rouille    de    leur 

Materiel  de  Guerre  en  Acier.      (33)      Mar.   15. 
L'Etude   et   la   Representation   Graphique  des   Propri6tes  dea  Bronzes  d'Aluminium.* 

R.  de  Floury.      (33)      Mar.  29. 
Recherches  des  Sections  Economiques  des  Poutres  Simples  en  Bfiton  Arm6  Travall- 

lant  a  la  Flexion.      G-  Guillaumin.      (.33)      Mar.  29. 
La  Destruction   par  les  Alleniands  des  Voies  Ferres,  des  Routes  et  des  Voles  Navi- 

gables,   Mesures   Prises  pour   leur   Reconstruction.*       (33)      Apr.  5. 
L'Etude  des  Proprietes  des  Bronze  d'Aluminium.      Jean   Durand.      (33)      Apr.   19. 
Nouvelle  Methode  de  Calcul  et  Proprietes  Diverses  des  Poutres  a  Travees  Solidaires.* 

P.  Sonier.      (33)      Apr.  19. 
L'Emploi  de  Coffrage  en  Tele  pour  le  Moulage  du  Beton  et  pour  la  Construction  des 

Maisons.*       (33)      Apr.   26. 
Calcul  de   I'Effort  du  Vent  dans  les  Toitures  en   Arc.      F.   Grua.      (33)      May   31. 
Flandrische  Edelsitze.      Hans  Vogt.      (49)      Serial  beginning  Pt.   1. 
Deutsch-Gotisches.*      D.   Hasak.      (49)      Serial  beginning  Pt.   1. 
Die    Vorkarolingische    Basilika    St.    Emmeram    in    Regensburg    und    Ihre    baulichen 

Anderungen     im    ersten    Halbjahrtausend     ihres    Bestandes     (740    bis    1200).'* 

Franz  Schwabl.      (49)      Serial  beginning  Pt.  1. 
Die  Einflusslinie  fiir  die  in  einem  Punkt  rotierende  Lastelnheit.*      O.  Frohlich.      (78) 

Jan.    1. 
Die   Wirtschaftlichkeit   der  Abmessungen  beim    Plattenbalken.*      Max   Mayer.      (78) 

Jan.   1. 
Die  Neubauten  des  Hauses  der  Dresdner  Kaufmannschaft,  der  Handelskammer  und 

der  Gewerbekammer  in  Dresden.*      (40)      Serial  beginning  Jan.  1. 
Holz   als   Ersatz  des   Eisens  In   der  Zugbewehrung.      (78)      Serial  beginning  Jan.   1. 
Riss-    und    Rostbildungen    an    Tragwerken    aus    Eisenbeton.*         K.    Haberkalt.      (53) 

Serial  beginning  Jan.   3. 
Zur    Frage    der    Knickbeanspruchung    beigungssteifer    Fachwerkstabe.*      H.    Miiller- 

Breslau.      (40)      Jan.  4. 
Dienstanweisung  fiir  die   Bezirkswohnungsaufsichtsbeamten.      (40)      Jan.   7. 
Elnheitformen   im  Hochbau.*      (40)      Jan.   11. 
Entwurf  zu  einer  Polizeiverordnung,  betreffend  die  Unterbringung  von  Arbeitern   in 

Massenquarteeren.       (40)      Jan.   15. 
Entwurf  zu  einer  Wohnungsordnung.      (40)      Jan.  15. 
Die  evangelische  Garnisonkirche  mit  Kriegergedachtnishalle  in  Allenstein.*      Ludwig 

Dihm.      (40)      Serial  beginning  Jan.  18. 
Die    Ausstellung    "Sparsame    Baustoffe"    in    der   Ausstellungshalle    am    Zoologischen 

Garten  in  Berlin.      Uber.      (40)      Jan.  25. 
Die  neue  stadtische  Volksschule  an  der  Pfarrhofstrasse  in  Miinchen-Giesung.*      (40) 

Serial  beginning  Feb.   1. 
Verschiedene    Zement-    und    Betonkonstruktionen    hinsichtlich    ihrer    Verwendbarkelt 

Herstellungsweise   und  einiger  Ausbauarten    (nach   Beispielen).*      Kropf.      (78) 

Feb.  5. 
Ersatz  fiir  Eisenbauten.     W.  Retry.      (78)      Feb.  5. 
Beton  und  Eisen  auf  der  Ausstellung  "Sparsame  Baustoffe"  in  Berlin.*      Heinrichs. 

(78)      Feb.   5. 
Stadt-  und  Landhauser  In  Ostpreussen.*      Lange.      (40)      Feb.   15. 
Baupolizeiliche    Erleichterungen    fiir    Mittelhauser     (Dreigeschossige    Wohnhauser). 

(40)      Feb.  26. 
Ueber  Sparmassnahmen  im  Eisenbetonbau.      (107)      Mar.  1. 

Wettbewerb  fiir  ein  Bankgebiiude  des  Schweiz.  Bankvereins  in  Biel.      (107)    Apr.  5. 
Weitere   Untersuchungen   iiber   Rostschutz.      Bruno   Zschokke.      (107)      Serial   begin- 
ning May  17. 
Die  Lutherkirche  in  Freiburg  i.  B.*      Hans  Christen.      (107)      May  17. 
Die    Einflusslinien    des   Kontinuierlichen    Tragers    auf   drei    Stiitzen.*      Ernst    Laube. 

(107)      May  17. 

Topographical. 

Surveying    and    Mapping    from    Airplanes.      E.    Lester    Jones.      (Paper    read    before 

Pan-Am.   Aeronautic  Convention.)       (19)      June   21. 
Rules  for  Drafting  Practice.*      H.  N.  Savage.      (13)      July  17. 
Integraphe  Predhumeau-Secretan.*      Predhumeau.      (43)      Jan. 
Gelandedarstellung   auf    Karten.*      "Walter   Blumer.      (107)      May    17. 

Water  Supply. 

A   Study  of  Water  Supply  for  Budget  Purposes.*      William  W.   Brush.      (59)      Mar. 
Further  Studies  on  Gentian  Violet  as  a  Means  of  Eliminating  Spurious  Presumptive 

Tests  for  B.  Coli  in  Water.*      Ivan  C.  Hall  and  Lillian  Jordan  Ellefson.      (59) 

Mar. 
Economical  Construction  of  a  Creek  Crossing   (Water  Main.)      John  F.  Mead.      (59) 

Mar. 

*  Illustrated. 
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Some   Tests  of   Electrically  Operated   Deep  Well  Pumps.*      P.    S.    Biegler  and   I.   W. 

Fisk.       (59)       Mar. 
Models  of   Structures   in  the  Catskill  Aqueduct  System.*      (59)      Mar. 
Thawing  Frozen   Service  Pipes.*      A.  W.  Cuddeback.      (59)      Mar. 
Experience  in  Thawing  Frozen   Water  Services,  Hydrant  Branches  and  Hydrants  at 

Syracuse,   New   York.      Charles  A.   Windholz.      (59)      Mar. 
Frozen  Water  Services  in  the  Borough  of  Queens.      John  T.  Metcalf.      (59)      Mar. 
Meters;   Oversizing.      William  R.   Edwards.      (59)      Mar. 

New   Meter   Rates   in   the   San    Francisco   District.*      Allen   Hazen.      (59)      Mar. 
Repairs   to   Risers   in   the   Shafts   of   the   City   Tunnel   of   the   Catskill   Aqueduct.      J. 

Waldo  Smith.      (59)      Mar. 
Garden   Pools.*      Charles  Dowing  Lay.      (119)      Apr. 
Methods  of   Removing  Crenothrix   from  Public  Water  Supplies — Chlorine  Treatment 

is    Successful.      W.    F.    Monfort.      (Paper    read    before    Indiana    Sanitary    and 

Water    Supply   Assoc.)       (60)      May. 
Design    of    Hydro-Electric    Plants    for    Combatting    Ice    Troubles.*      R.    M.    Wilson. 

(5)      May. 
Opportunities   for   and   Data   on    Small    Municipal    Hydro-Electric    Plants.*      Wm.    G. 

Fargo.      (60)      May. 
The  High   Service  Reservoir  of  the   St.   Paul,   Minn.,  Water  Works.*      W.   N.   Jones. 

(60)      May. 
Rainfall,  Absorption  and  Run-Off  on   Small  Rural   Drainage  Area.*      Ivan  E.   Houk. 

(13)      May    1. 
Stresses  and  Strains  in  a  Lateral.*      E.  F.  Holinger.      (Ill)      May  1. 
Electric  Filtration  Plant.*      R.  U.  Steelquist.      (Ill)      May  1. 
Circular    Concrete    Reservoir    at    Leamington,    Ont.*      Edward     M.     Proctor.      (96) 

May   8. 
Big  Chute  Generating  Station.*      W.  L.  Amos.      (96)      May  8. 
The  Bacteriological  Standards  for  Drinking  Water  Supplies  in  Interstate  Commerce. 

Everett  Judson.      (Abstract  of  paper  read  before  Indiana  Water  Supply  Assoc.) 

(86)      May    14. 
Sweetwater  Dam  Enlarged  for  the  Third  Time.*      H.  N.  Savage.      (13)      May  15. 
Horsepower  Requirements  of  Centrifugal  Pumps.*      T.  M.  Heermans.      (64)      May  20. 
Sinking  a  Concrete  Pumping  Station  in  a  River.*      Keith  O.  Guthrie.      (13)      May  22. 
Russian  Water-Power  Possibilities  at  Dneiper  River  Rapids.*      U.  U.  Tchikoff.      (13) 

May  29. 
Graphical     Records    of    Surge    Pressures    in     Pipe    Lines.*      Ralph    Bennett.      (13) 

May  29. 
Features  of  Mammoth  Waterwheel  Generator.*      (27)      May  31. 
How  Vinton,  Iowa,  Obtained  a  Dual  System  of  Water  Supply.*      J.  H.  Dunlap.      (60) 

June. 
Engines    for    Small    Water   Works.*      Henry   A.    Symonds.      (28)      June. 
Break    in    No.    2    Hydraulic   Turbine    at    Wachusett    Power    Station,    Clinton,    Mass.* 

William  E.   Foss.      (28)      June. 
Weighing    Concrete    Materials    Saved    Cement    on    Three    Big    Dams.*      H.    H.    Hunt. 

(67)      June. 
Ontario  Power  Co.'s  Plant  Extension.*      H.  A.  Gardner.      (117)      June  1. 
Brule  River  Hydro-Electric  Development.*      C.  U.  Seastone.      (64)      June  3. 
Helical  Gears  Solve  Cornwall's  Pumping  Problem.*      R.  N.  Austin.      (96)      June  5. 
New   Water   Works   System   for   Amherstburg  and   Ojibway,    Ont.      Charles  W.    Tarr. 

(96)      June  5. 
Pumping  Station  at  Aylmer,  Ont.*      H.  L.  Shepherd.      (96)      June  5. 
Water-Meter    Practice    and   Testing   at    Buffalo,    New   York.*      Carl    L.    Lund.      (13) 

June  5. 
Design    and    Tests    of    Highly    Efficient   Air-lift    Installation    at    Fort    Bliss,    Texas.* 

J.  F.  Brown.       (13)      June  5. 
Centrifugal  Pumps  at  the  Chicago  Water-Works  Plants.      (13)      June  5. 
Study    of    Revenue    from    Sale    of    Water    to    Metered    Domestic    Consumer.*      Philip 

Burgess.      (13)      June  5. 
Economics  of  Reinforced  Concrete  Walls  for  Uncovered  Reservoirs.*      H.  E.  Babbitt. 

(86)      Jun-e  11. 
Coal  Tar  Derivative  Waste  Products  Cause  of  Obnoxious  Taste  of  Milwaukee  Water 

Supply.      H.  P.  Bohmann.      (From  Report  of  Waterworks  of  Milwaukee.)       (86) 

June  11. 
Balanced  Automatic  Sluice  Gate  for  Park  Dam.      (13)      June   12. 
Hydro-Electric  Development  on  Nipigon  River.*      (96)      June  12. 
Some     Hydroelectric    Developments    of    Moderate    Size    in     New    England.*      (117) 

June  15. 
The    25-Mile    Gravity    Pipe    Line    of    Everett,    Washington.*      W.    A.    Scott.      (117) 

June  15. 
Combined  Aerator  and  Mixer  for  Colloidal  Water.*      (13)      June  19. 
Design  of  Motor-Driven  Centrifugal  Pumps.*      A.  T.  Clark.      (96)      June  19. 
Enlargement  of  the  Yakima-Tieton  Main  Canal.*      G.  C.  Finley.      (13)      June  26. 

*  Illustrated. 
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Construction  Details  on  the  Marin  Water  and  Power  Project.*      H.  M.  Bowers.    (Ill) 

July  1. 
Gamtoos  River  Irrigation  Projects  in  South  Africa.      (117)      July  1. 
Pumping  Machinery  Used  by  the  Service  of  Supply  of  the  American  Expeditionary 

Force   in   France.*      (117)      July   1. 
Spillway   Capacities   Required    for   Reservoirs   in   Western   United    States.*      John    T. 

Whistler.      (13)  .    July  3. 
Friction   Tests   and   Capacity   Table   for  Cement   Pipe.*      G.   E.   P.    Smith.      (Bulletin 

issued  by  Univ.  of  Arizona.)       (86)      July  9. 
The   Relation    of   Depreciation   to    Investment.     W.   C.   Hawley.      (Paper   read   before 

Pennsylvania  Water  Works  Assoc.)       (96)      July  10. 
Concrete    Pipe    Fails    from    Unequal    Expansion    of    Shell.*      G.    E.    P.    Smith.      (13) 

July  17. 
Dam    Foundation    Placed   by   Suspended    Pneumatic   Caissons.*      (13)      July    17. 
L'Amenagement  Hydraulique  du  Rhone  frangais.      Auguste  Pawlowski.     (33)     Mar.  8. 
Recherches  sur   les  Causes  de  I'Effondrement  du   Barrage  de  Calaveras    (Californie, 

E.-U.).*      (33)      Apr.  12. 
Beitrag    zur    Berechnung   der   Wande    Quadratischer    und    rechteckiger   Behalter    mit 

oberem   Rahmen.*      R.   Bortsch.      (78)      Jan.    4. 
Die   Ausniitzung   der  Jogne   zwischen    Charmey    und    Broc*      H.    E.   Gruner.      (107) 

Mar.  8. 
Der   Ausbau    der   Wasserkraftanlagen    der    St.    Gallisch-Appenzellischen    Kraftwerke. 

(107)      Mar.  29. 

Waterways. 

Currents  at  and  Near  Mouth,   Southwest  Pass,  Mississippi  River.*      T.  E.  L.  Lipsey. 

(100)      Jan. 
Harbor    Developments   of   the    Port    of    Philadelphia    in    Progress   and    Contemplated. 

W.  B.  Ladue.      (2)      May. 
Progressive  Erosion  in  a  Dredged  Drainage  Channel.*      C.  E.  Ramser.      (13)      May  1. 
Short-Circuiting    Floods    in    the    Big    Sioux    River.*      Francis    C.    Shenehon.      (13) 

May  15. 
Ocean  Terminals  at  Halifax.*      (117)      May  15. 
Skeleton   Steel  Jetties  for  Bank  Protection.*      (18)      May  17. 
Draglines    Will    Handle    2  000  000    Cu.    Yds.    of    Excavation    for    Deepening    Miami 

River.*      (86)      May  21. 
Inspection  of  Drainage  Ditch  Cross-Sections  After  Contract  Dredging.*      E.  S.  Blaine. 

(13)      May  22. 
Sinking  a  Concrete  Pumping  Station  in  a  River.*      Keith  O.  Guthrie.      (13)      May  22. 
Wall   Construction   at   Norfolk   Army   Supply   Base  by   Cement   Gun   Process.*      (86) 

May  28. 
Mechanical    Lifts — Past    and    Present.*     (For   Canal    Locks.)      J.    F.    Bobbins.      (55) 

June. 
Municipal  Freight-Handling  Dock  and  Cranes  at  St.  Paul.*      (13)      June  5. 
Handling   Iron   Ore   at   the  Head   of   the   Great   Lakes.*      George   H.    Herrold.      (13) 

June  5. 
Gantry  Portal  Crane  for  Yard  Work.*      (20)      June  5. 

Mechanical  Handling  the  Feature  ot  Concrete  Pile  Yard.*      (13)      June  12. 
Valuable  By-Products  from  Gold  Dredging.      Arthur  L.  Dahl.      (46)      June  14. 
Army  Supply  Bases  Useful  Adjuncts  to  Railroad.*      (15)      June  27. 
Making     Concrete     Blocks     for     Toronto     Breakwater.*      Frederick     Phillips.      (96) 

July  10. 
Dam    Supported   by   Bascule  Bridge   Closes   Canal   Lock.*      (13)      July   17. 
Recherches  sur  la  Formation  des  Sinuosites  des  Cours  d'Eau.*      Hoc.      (33)      Serial 

beginning  Mar.   15. 
Les  Ports  Fluviaux  de  la  Ruhr  et  du  Rhin    (Prusse  rhenane).*      J.  Tribot-Laspiere. 

(33)      Apr.  26. 
Les  Ports  Fluviaux  de  Strasbourg  et  de  Kehl  ;  Situation  des  Ports  de  Strasbourg  en 

1914  et  en  1918.*      A.  Brillouin.      (33)      Serial  beginning  May  3. 
Les    Voles    Navigables    d'Alsace    et    de    Lorraine,    leur    R61e    et    leur    Avenir      (33) 

May  17. 
Les  Barrages  Automatiques,  Barrage  Automatique  de  I'Usine  de  Tremp   (Espagne).* 

E.  Frotf.      (33)      May  31. 
Les  Ports  franQals  et  la  Guerre.*      Auguste  Pawlowski.      (33)      May  31. 
Der    Ausbau    der    Weser    auf    Niedrigwasser.*      Muttray    and    Soldan.      (49)      Serial 

beginning  Pt.  1. 
Weiteres    iiber   Abmessungen   von    Haupt-und    Nebenwasserstrassen.    Sympher.      (40) 

Jan.  1. 
Verbesserte   Beleuchtungseinrichtungen    am   Kaiser-Wilhelm-Kanal.*      (41)      Jan.    2. 
Tragbarer  selbstzeichnender  Pegel.*      A.  U.  Horn.      (40)      Feb.  12. 
Die  Altonaer  Fischereihafen-Plane.*      Range.      (40)      Feb.   22. 
Umschlagsverkehr     in     Hafen,     mit     besonderer     Beriicksichtigung     schweizerischer 

Verhaltnisse.*     U.  R.  Ruegger.      (107)      Mar.  15. 

*  Illustrated. 
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Synopsis. 

This  paper  presents  briefly  some  facts  in  connection  with  the  organ- 
ization of  the  Construction  Division,  giving  credit  to  those  civilians 
who  were  principally  responsible  for  the  selection  of  its  personnel  and 
for  the  preparation  of  the  form  of  contract  adopted.  It  then  describes 
the  general  standards  for  the  water  supply  systems  of  the  cantonments 
and  the  preparation  of  the  typical  preliminary  plans,  giving  an  illus- 
tration of  the  manner  in  which  time  was  saved  by  the  latter. 

The  preparation  of  general  plans  for  the  distribution  system,  and 
the  scheduling  of  materials  therefor,  are  next  described  and  illustrated, 
and  studies  of  the  various  water-supply  problems  are  outlined.  The 
paper  next  sets  forth  the  general  specifications  and  the  construction 
details  for  water  supply,  and  illustrations  of  the  latter  are  presented. 
The  scheduling  and  purchase  of  service  pipe  materials  and  of  supple- 

*  Lt.-Col.,  Quartermaster  Corps,  U.  S.  A.  s 

Note. — Discussion  on  this  paper  is  invited,  and  may  be  sent  by  mail  to  the  Sec- 
retary. All  discussion  will  be  published  in  a  subsequent  number  of  Proceedings,  and, 
when  finally  closed,  the  paper,  with  discussion  in  full,  will  be  published  in  Trans- 
actions. 
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mentary   materials   are   explained,   and   the   conditions   governing   the 
selection  of  the  various  materials  used  are  stated. 

.Under  the  heading  "Sanitation",  credit  is  given  to  the  Sanitary 
Corps  of  the  Medical  Corps  for  its  cordial  and  efficient  co-operation 
from  the  very  beginning  to  date,  and  to  the  Supervising  Engineers, 
the  Engineers  for  the  Contractors,  and  the  Sanitary  Officers  assigned 
to  the  camps,  for  their  excellent  work  in  looking  after  the  quality  of 
the  temporary  water  supplies  during  the  construction  period. 

Additional  sanitary  precautions  insisted  on  by  the  office  of  the 
Advisory  Engineer  for  Water  Supply  are  stated.  The  methods  by 
which  water-works  materials  for  the  National  Guard  camps  were 
shipped  to  these  cami^s  in  advance  of  plans,  and  in  most  cases  in 
advance  of  the  arrival  of  engineers,  contractors,  or  working  forces, 
is  narrated. 

The  enlargement  of  the  scope  of  work  of  the  Construction  Division 
is  mentioned,  and  a  number  of  working  plans  for  water-works  are 
presented  and  described. 

The  paper  states  the  consumption  of  water  in  the  camps  and  the 
methods  adopted  to  check  leakage  and  waste,  and  also  the  changes  in  the 
National  Guard  camps  and  the  manner  in  which  water-supply  materials 
were  made  available  for  these  changes  before  such  changes  had  been 
authorized. 

The  preparation  of  contracts  for  water  supply  extensions  and  for 
water  service,  and  the  rates  at  which  water  was  furnished  to  the 
Government,  are  next  treated. 

Finally,  the  paper  represents  a  summary  of  the  work  done  and  of  the 
results  accomplished  in  First  Cost,  Sanitation,  and  Fire  Protection, 
and  gives  credit  to  all  those  who  bore  a  responsible  part  in  the  work, 
whether  in  the  office  or  in  the  field. 


Organization. 

Much  has  been  written  about  the  remarkable  achievements  of  the 
Construction  Division  of  the  Army,  and  no  man  who  served  in  that 
Division,  in  no  matter  how  humble  a  capacity,  can  fail  to  be  proud  of 
having  been  connected  with  an  organization  so  notably  efficient. 

It  would  be  unfair  to  praise  the  Construction  Division,  however, 
without  first  giving  credit  to  the  men  who  were  not  thereafter  officially 
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connected  with  it,  but  who  in  the  very  beginning  helped  to  select  the 
major  part  of  its  official  personnel  and  to  mobilize  its  contractors,  and 
who  collaborated  with  the  Office  of  Cantonment  Construction  in  the 
preparation  of  a  form  of  contract  absolutely  different  from  any  that 
had  ever  been  used  on  Government  work,  but  which  has  been  proved 
to  be  the  only  form  which  could  have  produced  the  desired  results. 

The  list  of  the  men,  to  whose  energy,  ability,  practical  patriotism, 
and  wise  counsel  the  country  owes  so  much,  included,  among  others, 
Messrs.  Morton  C.  Tuttle,  Leonard  Metcalf,  George  W.  Fuller,  William 
O.  Washburne,  Frederick  Law  Olmstead,  Asa  E.  Phillips,  and  Col. 
William  A.  Starrett. 

In  those  crucial  early  days  in  April,  May,  and  Jvme,  1917,  after  it 
had  finally  been  decided  tliat  the  United  States  should  prepare  to  do 
its  part  in  the  greatest  war  of  history;  when  practically  no  army  was 
available  and  there  was  no  place  to  train  one;  and  when  every  addi- 
tional day's  delay  in  getting  troops  to  France  meant  the  loss  of  many 
more  lives  and  vast  treasure,  these  men  spent  weeks  in  Washington 
doing  work  of  incalculable  value  to  the  country,  and  without  other 
recompense  than  the  joy  of  serving. 

When  the  writer  was  "telegraphed"  into  service  on  May  28th,  1917, 
the  work  of  these  men  had  begun  to  show  results.  The  Office  of  Canton- 
ment Construction,  starting  with  a  personnel  of  10,  already  numbered 
40  or  50,  and  the  men  who  were  lucky  enough  to  be  selected  were  racing 
in  from  all  parts  of  the  country  to  take  up  their  duties.  In  October, 
1917,  the  number  had  increased  to  700 ;  in  March,  1918,  to  1  400 ;  and 
wlicn  the  Armistice  was  declared,  on  November  11th,  1918,  the  force 
in  the  Washington  office  alone  numbered  2  800,  and  about  25  000  more, 
scattered  all  over  the  United  States  and  its  insular  possessions,  were 
reporting  to  Gen.  Marshall,  Chief  of  Construction  Division,  which 
number  did  not  include  any  of  the  200  000  laborers  or  other  employees 
of  the  contractors. 

The  day  before  the  writer's  arrival  in  Washington,  Clarence  Gold- 
smith, M.  Am.  Soc.  C.  E.,  Hydraulic  Engineer  of  the  National  Board 
of  Fire  Underwriters,  had  reported  to  the  Officer  in  Charge  of  Canton- 
ment Construction.  The  services  of  Mr.  Goldsmith  had  been  generously 
donated  to  the  Government  by  the  National  Board  of  Fire  Under- 
writers up  to  April  Gth,  1918,  when  he  was  commissioned  a  Major  in 
the  Quartermaster  Corps.    From  May  28th  to  date  he  has  been  Prin- 
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cipal  Assistant  to  the  Advisory  Engineer  for  Water  Supply.  His 
loyalty,  untiring  energy,  and  exceptional  ability,  as  a  designer  of  water- 
works and  fire  protection  systems,  have  saved  millions  for  the  Govern- 
ment. 

Durii^g  the  period  of  construction  of  the  Cantonments  and  National 
Guard  Camps,  no  further  increase  was  made  in  the  personnel  of  the 
Ofiice  of  the  Advisory  Engineer  for  Water  Supply,  the  services  of 
such  assistant  engineers,  computers,  draftsmen,  or  stenographers  as 
were  required  being  supplied  from  the  general  offices  of  the  Construc- 
tion Division.  In  the  latter  part  of  1917,  the  number  and  diversity  of 
the  problems  submitted  to  the  office  necessitated  the  organization  of 
an  additional  and  independent  force.  The. members  of  this  force  were, 
without  exception,  active,  industrious,  and  faithful,  and  to  every  one 
of  them  the  writer  desires  to  give  credit  for  work  well  done,  and  to 
exi^ress  his  grateful  appreciation  of  their  loyal  co-operation. 

General  Standards. 

In  all  water-works  designed  by  this  office,  the  first  consideration  has 
always  been  the  sanitary  quality  of  the  supply,  of  which  more  will  be 
said  later.  This  being  assured,  the  first  point  to  be  determined  in  the 
actual  design  of  the  water-works  system  was  the  quantity  of  water 
required.     This  was  basic,  and  entered  into  every  part  of  the  design. 

It  was  necessary  to  provide  a  supply  sufficient,  in  the  practical 
operation  of  the  cantonment,  for  every  reasonable  requirement  of  the 
troops,  for  domestic  use,  as  well  as  for  proper  fire  protection.  The 
restrictions  and  limitations  included  the  following:  the  limited  appro- 
priations; the  enormous  prices  of  material  and  labor;  the  difficulty  of 
obtaining  on  short  notice  as  much  of  either  as  would  be  required  for 
the  simultaneous  construction  of  sixteen  camps  to  house  about  40  000 
troops  each;  the  necessity  of  avoiding,  in  so  far  as  possible,  the  use  of 
steel  or  iron,  both  of  which  were  urgently  needed  for  ships,  guns,  and 
munitions;  and,  above  all,  the  absolute  necessity  for  haste. 

It  was  early  recognized  that  some  leakage  and  waste  would  be 
unavoidable;  at  the  same  time  it  was  believed  that  the  concentration  of 
most  of  the  water  fixtures  in  lavatories,  where  from  forty  to  seventy 
outlets  could  be  inspected  almost  at  a  glance,  and  the  fact  that,  under 
military    discipline,    proper    administrative    rules    could    be    enforced. 
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would  combine  to  make  it  an  easy  matter  to  reduce  leakage  and  waste 
to  relatively  small  quantities. 

More  consideration  was  given  to  the  determination  of  the  proper 
allowance  of  water  than  to  any  other  question,  and  Leonard  Metcalf, 
and  George  W.  Fuller,  Members,  Am.  Soc.  0.  E.,  collaborated  with  this 
office  in  the  consideration  of  this  important  and  fundamental  subject. 

After  the  quantity  of  water  required  for  domestic  consumption  had 
been  determined,  the  question  of  fire  protection  was  studied,  and  the 
requisite  quantity  and  the  pressure  at  which  this  quantity  should  be 
available  were  determined. 

,  Typical  Preliminary  Plans. 

The  broad  and  general  engineering  standards  which  should  govern 
the  construction  of  the  water  systems  to  supply  the  camps  having  been 
determined,  the  next  most  important  problem  was  the  preparation  of 
such  plans  for  the  individual  systems  as  would  require  the  minimum 
time  for  construction,  utilizing  such  material  as  would  not  hamper  the 
progress  of  shipbuilding  and  other  vital  war  industries,  and  would  at 
the  same  time  furnish  safe,  adequate,  and  reliable  service. 

Typical  plans  of  the  building  layouts  of  the  several  units  of  a 
standard  divisional  cantonment  were  prepared  by  the  Camp  Planning 
Section  and  transmitted  to  this  office,  as  were  also  typical  plans  show- 
ing various  methods  in  which  these  several  units  could  be  grouped  on 
the  ground.  It  was  manifest  at  the  outset  that  no  particular  arrange- 
ment of  units  could  be  adhered  to  for  all  the  camps,  as  the  grouping  would 
necessarily  have  to  be  governed  in  each  case  by  the  topography  of  the 
camp  site.  It  was  possible,  however,  in  almost  every  case,  to  adhere 
strictly  to  the  group  plan  of  buildings  in  each  of  the  several  units, 
and  this  permitted  the  preparation  of  standard  plans  showing  the 
location  of  mains,  and  the  location  and  sizes  of  the  service  pipes  in 
each  unit. 

Fig.  1  is  a  typical  plan  of  the  mains  and  service  pipes  in  a  Regi- 
mental Unit.  The  lengths  and  sizes  of  the  mains,  and  their  location 
outside  the  limits  of  the  individual  units,  were  governed  in  each  case 
by  the  topography,  which  dictated  the  way  in  which  the  units  were 
strung  together,  and  also  by  the  point  at  which  the  water  supply  was 
delivered  to  the  camp. 
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Plate  V  shows  several  typical  arrangements  of  water  distribution 
mains,  corresponding  to  various  groupings  of  the  units  in  a  Divisional 
Cantonment.  In  one  case  the  units  are  strung  out  in  a  single  line, 
with  the  supply  coming  in  at  one  end;  in  another,  with  the  units  strung 
out  as  before,  the  supply  comes  in  at  the  center;  and,  in  the  third  case, 
the  units  are  grouped  in  horse-shoe  form.  This  latter  arrangement  was 
the  ideal  one,  as  it  gave  an  opportunity  to  loop  the  mains  across  the 
ends  of  the  horse-shoe,  which  greatly  reduced  the  friction  losses  and 
enabled  smaller  mains  to  be  used. 

In  the  preparation  of  these  typical  plans,  studies  were  made  to 
determine  in  each  case  the  economic  location  and  sizes  of  the  mains, 
gates,  and  fire  hydrants,  so  that,  by  the  time  the  first  rough  plan  show- 
ing the  approximate  actual  grouping  of  the  units  on  the  ground  in 
any  i^articular  camp  was  submitted  to  this  office,  it  might  be  possible, 
with  the  minimum  of  delay,  to  specify  oil-hand  the  sizes  and  the 
approximate  lengths  of  mains  required  and  to  place  orders  for  the 
bulk  of  the  water-works  materials. 

As  an  instance  of  the  way  in  which  time  was  saved  by  this  method, 
the  case  of  Camp  Lewis  may  be  cited.  It  had  been  decided  to  build  a 
cantonment  near  American  Lake,  Washington,  but  two  local  factions 
had  been  unable  to  agree  on  the  proper  location,  and  Maj.,  afterward 
Col.,  Peter  Junkersfeld,  of  the  Building  Division  of  the  Construction 
Division,  was  sent  out  to  settle  the  matter  and  fix  the  final  location  of 
the  camp.  On  the  day  after  his  arrival,  he  sent  a  telegram  which  read 
as  follows : 

"Kefer  Government  Maneuver  Map  No.  69.  Follow  railroad  south- 
westerly from  American  Lake  to  Dupont  Station.  Draw  line  easterly 
from  this  station  to  point  midway  between  Spray  Lake  and  Spray 
Farm.  This  line  is  the  center  axis  of  camp,  which  is  in  typical  horse- 
shoe plan  with  open  end  eastward.  Source  of  water  supply,  wells  and 
springs  between  American  Lake  and  Sequalitchew  Lake.  Site  for 
reservoir.  Hill  No.  320;  actual  elevation,  390.  Engineering  Division 
wire  sizes  and  lengths  of  water  mains  required." 

This  telegram  arrived  at  the  Washington  office  just  before  mid- 
night, and  within  two  hours  the  Engineering  Division  wired  the 
information  required,  which  information  enabled  the  pipe  for  the  dis- 
tribution mains  of  the  camp  to  be  ordered  immediately  from  the 
nearest  Pacific  Coast  fir  pipe  manufacturers.  A  few  hours  thus  suf- 
ficed to  settle  a  basic  question  in  connection  witli  a  cantonment  more 
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than  3  000  miles  away.  Although  the  location  of  this  camp  was  not 
definitely  decided  until  after  June  28th,  the  camp  was  ready  for  troops 
on  September  1st, 

Plans  of  Distribution  System  and  Schedules  of  Materials. 

The  City  Planners  and  Engineers  on  the  ground  at  each  camp  sent 
in  as  fast  as  possible  topographic  maps  of  each  camp  site,  on  which 
were  shown  the  general  arrangement  of  the  several  units;  and  as  soon 
as  this  general  arrangement  was  approved  by  the  Camp  Planning 
Section,  a  blue  print  was  furnished  to  this  office.  The  locations  and 
sizes  of  the  water  mains,  fire  hydrants,  valves,  and  other  accessories  were 
immediately  drawn  on  these  blue  prints  with  red  pencil;  from  these 
red  pencil  marks  the  necessary  materials  were  scheduled,  and  the 
schedule  was  sent  to  the  Materials  Division  for  purchase.  The  blue 
print  with  the  red  marks  on  it  was  then  sent  back  to  the  Drafting 
Room  of  the  Camp  Planning  Section,  where  it  was  traced  as  a  water- 
works drawing,  and  given  its  proper  number.  Blue  prints  from  these 
tracings  were  forwarded  to  the  camps,  but  the  method  of  handling  the 
work  in  this  office  actually  enabled  most  of  the  water  supply  materials 
to  be  shipped  to  the  camp  before  the  plans  arrived. 

Fig.  2  shows  the  water  distribution  system  for  Camp  Funston.  The 
supply  was  from  wells,  low-lift  pumps  at  which  delivered  water  into 
surface  storage  at  the  pumping  station,  whence  it  was  pumped  through 
the  distribution  mains  and  into  elevated  storage  on  the  hills  on  the 
other  side  of  the  camp.  This  arrangement  gave  an  ideal  system,  as 
the  elevated  reservoirs  furnished  a  second  source  of  supply,  and  their 
location  on  the  opposite  side  of  the  camp  greatly  reduced  the  friction 
losses  in  the  mains.  It  will  also  be  noted  that  there  are  dupli- 
cate supply  mains  from  the  pumping  station  as  well  as  from  the 
reservoirs;  that  the  distribution  mains  are  looped  everywhere;  and 
that  there  are  no  dead  ends. 

Fig.  3  shows  the  water-works  layout  for  Camp  Grant,  which  embodies 
many  of  the  same  features  as  that  for  Camp  Funston,  the  principal 
difference  being  that  at  Camp  Funston  the  near-by  hills  enabled  wood- 
stave  tanks  to  be  used  for  storage,  and  at  Camp  Grant  the  flat  topog- 
raphy compelled  the  use  of  the  more  expensive  steel  tank  on  a  steel 
tower. 

Fig.  4  shows  the  arrangement  of  mains  and  service  pipes  for  a 
typical  base  hospital  unit.     The  presence  of  the  corridors  connecting 
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all  the  buildings  made  it  difficult  to  furnish  effective  fire  protection  to 
the  hospitals;  first,  because  they  eliminated  fire-breaks  and  ofl^cred  a 
fine  chance  for  a  fire  to  spread  from  one  building  to  another;  and, 
second,  because  they  blocked  access  for  the  fire  fighters  to  the  interior 
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courts  between  the  corridors  and  the  buildings.  To  offset  these  dis- 
advantages, as  much  as  possible,  all  hospital  groups  were  given  dupli- 
cate supply  mains,  the  distribution  mains  were  very  thoroughly  looped 
and  gated,  the  hydrant  spacing  was  made  unusually  close,  and,  wher- 
ever possible,  openings  were  left  under  the  corridors  at  strategic  points. 
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Studies  of  Water-Supply  Problems. 
The  foregoing  describes  more  particularly  the  method  of  procedure 
in  regard  to  the  distribution  system,  which  naturally  formed  the  larger 
part  of  the  water-works  construction.     The  selection  of  the  source  of 


PROPOSED  SYSTEM 
OF  WATER  DISTRIBUTION 

CANTONMENT   GROUNDS  AT 

ROCKFORD,  ILL. 

800      IGpO      2400     3200 

Scale  of  Feet 


supply,  the  determination  of  the  method  of  bringing  it  to  the  camp,  and 
the  planning  of  pumping  stations,  purification  works,  or  reservoirs,  if 
any  or  all  of  these  were  required,  were  usually  governed  largely  by 
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information  conveyed  in  the  reports  of  the  supervising  engineers  from 
the  camps  themselves.  Each  of  these  problems  was  dealt  v?ith  as  fast  as 
the  necessary  information  became  available.  In  some  instances,  the 
information  was  already  at  hand,  either  as  a  result  of  previous  knowl- 
edge of  the  local  water  supply  conditions  on  the  part  of  the  engineers 
in  this  office,  or  in  the  form  of  previous  reports.  Quite  often  the 
excellent  reports,  issued  by  the  National  Board  of  Fire  Underwriters, 
on  cities  from  which  the  camp  supply  might  be  taken,  made  imme- 
diately available  most  of  the  information  required  in  regard  to  such 
city  supplies. 

In  the  beginning,  of  course,  it  was  impossible,  with  no  data  and  no 
time  available,  to  send  detailed  plans  from  Washington,  and  the  efforts 
of  the  office  were  necessarily  confined  to  impressing  on  the  supervising 
engineers  at  the  camps  the  necessity  of  adhering  to  the  general 
standards  established  by  the  office,  leaving  the  details  to  be  worked 
out  in  the  field.  These  men  included  many  of  the  very  best  engineers 
in  the  United  States;  but  it  was  quite  natural  that  any  engineer  not 
familiar  wth  the  reasons  which  had  controlled  the  establishment  of 
these  standards,  should*  approach  the  problem  much  as  he  would  the 
design  of  a  metropolitan  water  system,  and  plan  for  capacities  suf- 
ficient to  take  care  of  normal  growths  in  population  over  a  period 
of  20  or  25  years.  As  opportunity  offered,  conferences  were  held 
with  these  supervising  engineers,  at  which  the  reasons  for  the  adoption 
of  the  various  standards  were  explained,  and  these  conferences  almost 
invariably  cleared  up  the  situation  and  produced  excellent  results. 

General  Specifications  and  Construction  Details. 

In  the  meantime,  general  specifications  for  water  supply  to  the 
cantonments,  and  typical  construction  details  showing  the  method  of 
setting  valves,  valve  boxes,  and  hydrants,  of  connecting  wood-stave 
pipe  to  cast-iron  pipe  or  specials,  of  making  connections  between  mains, 
of  making  bends  in  mains,  of  connecting  service  pipes  to  mains,  the 
arrangements  of  pipe  connections  to  pumping  stations  and  reservoirs, 
etc.,  were  prepared  and  sent  out,  as  well  as  a  schedule  of  service  pipe 
materials  necessary  for  each  individual  unit  in  a  cantonment. 

Fig.  5  is  a  diagrammatic  layout  used  in  planning  the  piping  con- 
nections at  pumping  stations  and  reservoirs.  The  duplication  of  suc- 
tion and  discharge  mains,  and  the  location  of  gate-valves  and  check- 
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TYPICAL    ARRANGEMENT    FOR    PUMPING    STATION 

CONSTRUCTION  DETAILS 
FOR 
TYPICAL  LAYOUT  OF  PUMPS,  RESERVOIR,  TANKS,  METER  AND  PIPE  CONNECTIONS, 
FOR  WATER  SYSTEMS  IN  WHICH  SUPPLY  IS  DELIVERED  INTO  STORAGE  AND  HAS 
TO  BE  PUMPED  THENCE  INTO  THE  DISTRIBUTION  MAINS,  AND  WHERE  THERE 
IS  NO  ELEVATED  STORAGE  ON  DISTRIBUTION  MAINS.  WHERE  THERE  IS  SUCH 
ELEVATED    STORAGE,    THE    NUMBER    OF     PUMPING    UNITS     MAY    BE     REDUCED. 


Valve  Normally  Closed 


To  Distribution 


To  be  at  least  12' 
/  /To  be  at  least  24' 


Connectionfor  Additional  Pump  ^a 
Check-valves' 


ALL    PIPE,     UP    TO    AND    INCLUDING    CROSS- 
CONNECTION    BEYOND    METER,    TO     BE 
CAST    IRON,    CONFORMING    TO    A.  W.  W.  A. 
CLASS    B,    WITH    SPECIALS    FOR    SAME. 


^ 


Reservoir 
or  Tanks 


Altitude  Valve 


Check-valves 


y^'.\ 


From  Supply 


WHERE     PUMPS    DO    NOT    TAKE    SUCTION     UNDER     HEAD,     PROVIDE      SUITABLE 

PRIMING    APPLIANCES    IN     DUPLICATE. 

WHERE    EXCESSIVE     PRESSURES    MIGHT    OTHERWISE    COME    ON     MAINS,    AS    THE 
RESULT    OF    SHUTTING     OFF    DRAFT    WHILE    PUMPS    ARE    RUNNING    AT    HIGH 
RATES,    SUITABLE     RELIEF    VALVES    SHOULD    BE    PROVIDED    AT    PUMPING    STATION. 
Fig.   5. 
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valves,  make  it  impossible  for  the  failure  of  any  one  valve  to  put 
more  than  tv70  pumping  units  out  of  commission,  or  for  the  failure 
of  any  pipe  or  special  casting  to  put  more  than  one  unit  out  of  com- 
mission. Attention  is  called  to  the  by-pass  around  the  Yenturi  meter 
and  to  the  arrangement  of  the  altitude  valve  on  the  line  supplying 
the  reservoir. 

In  Fig.  6  are  three  construction  details,  the  one  in  the  upper  left 
corner  showing  a  bend  in  a  wood-stave  pipe  line,  with  two  45°  l  s 
and  a  length  of  cast-iron  pipe  on  each  side  to  prevent  blow-off.  The 
lower  left  detail  shows  a  typical  connection  between  existing  and  new 
wood-stave  mains,  by  which  the  use  of  a  cross  is  avoided.  Crosses  are 
more  often  defective  than  tees,  and  the  failure  of  a  cross  puts  all  four 
connecting  lines  out  of  service. 

The  detail  on  the  right  illustrates  the  method  of  connecting  alti- 
tude valves.  The  full  size  of  the  outlet  check  gives  free  outflow,  and 
the  reduced  size  of  altitude  valve  saves  money.  The  bends  facilitate 
repairs. 

In  Fig.  7  the  upper  left  detail  shows  the  method  of  connecting  a 
hydrant  to  a  wood-stave  main,  and  the  short  4-in.  hydrant  branch 
used.  The  lower  left  detail  shows  the  connection  of  branch  lines  to 
wood-stave  mains;  the  upper  right  shows  the  connection  of  a  hydrant 
to  the  end  of  a  6-in.  wood-stave  main;  and  the  lower  right  shows  the 
method  of  protecting  valves   and  valve  boxes  from  injury  by  traffic. 

Fig.  8  shows  the  lead  joint  used  for  connecting  wood-stave  pipe 
to  cast-iron  pipe,  valves,  or  fittings,  and  describes  the  method  of 
making  the  joint.  When  the  first  orders  were  placed  for  wood-stave 
pipe  the  office  was  definitely  informed  that  it  was  common  practice 
to  lead  the  tenons  of  the  wood  pipe  into  standard  cast-iron  hubs  in 
the  same  way  that  cast-iron  spigots  are  leaded  in;  but  reports  soon 
began  to  come  in  from  the  camps  to  the  effect  that  this  was  by  no 
means  an  easy  thing  to  do.  A  great  many  methods  were  suggested 
for  making  these  joints,  but  by  far  the  best  of  all  was  that  shown  on 
Fig.  8,  the  idea  for  which  was  suggested  at  about  the  same  time  by 
Mr.  Ramsey,  Water- Works  Engineer  for  Morris  Knowles,  Incorpor- 
ated, Supervising  Engineers  for  Camp  Meade,  and  by  an  engineer 
for  a  camp  in  the  Middle  West.  The  success  of  the  method  depended 
largely  on  having  all  the  tenons  made  small  enough  to  provide  proper 
lead    space,    and    on    having   the   diameter   of   the   tenons    accurately 
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DETAILS. 

90^CURVE  WITH  WOOD  STAVE  PIPE, 

EXISTING  AND  NEW  WOOD  STAVE  MAINS, 

STANDARD  SETTING  FOR  ALTITUDE  VALVE. 


CONSTRUCTION  DETAILS 
FOR 
'curve  WITH  WOOD  STAVE  PIPE. 


-One  12  Length 
Class  U-C.I.Pipe 


Standard  45  Curve 
One  Bell, one  Spigot 

-One  12' Length 
Class  B-C.I.PIpe 


Standard  45  Curve, 
One  Bell, one  Spigot 


.Standard  3-Bell  C.I.Branch 
One  12'Length,Class  B-C.I.Pipe 
Wood  Stave  Pipe  X 


ClassB-C.I.Pipe2  7  long 
Spigot  on  each  end. 
Bell  of  Hydrant 


CONSTRUCTION  DETAILS 

FOR 

EXISTING  AND  NEW  WOOD  STAVE  MAINS. 

Insert  valve  unless  there  is  valve  on  this  line  within  500  ft. 


If  this  line  is  wrought  iron  use 
W.I. Nipple  and  dresser  coupling 
or  equal  here.  If  cast-iron,  use 
sleeve  and  cast-iron  nipple. 
These  nipples  should  be  not  less 
than  24" or  moro  than  36' 


Valve  and  Tee  to  be  placed  so  that  valve  is  on 
far  side  cf  Tee  as  regards  general  direction 

In  pipe.  As  shown  here,  valve  is  cor- 
rectly placed  for  flow  as  indicated  by  arrow. 


Note:-This  drawing  is  Issued  to  forestall  the  use  of 

mains,  for  the  reason  that 

the  failure  of  a  single  cross  would  prevent  feedin( 


STANDARD  SETTING 

FOR 

ALTITUDE  VALVE. 
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DETAILS 

WOOD  STAVE  PIPE, 

BRANCH  LINE,  VALVES,  AND   VALVE  BOXES. 


DETAILS   FOR    CONNECTING  FIRE 
HYDRANT  TO  SIDE  OF  MAIN. 


For  hydrant  connection 

use  class  B.C.I,  pipe 

2 '2  long,  spigot  on 

each  end 


Bell  of  hydrant 


Hydrant  to  be  of  reputable  make,  to  have 
valve  opening  at  least  4  'diam.,  and  to 
discharge  500  gal.   per   min.,    with 
friction  loss  of  not  more  than  3  lb. 
Length  of  barrel  to  suit  depth  of  cover 
required  at  cantonment. 
If  branch  is  longer  than  2  2  use  6  pipe. 


DETAILS  FOR   CONNECTING   FIRE 
HYDRANT  TO  END  OF  MAIN. 


Bell  of  hydrant 
One  full  length  of  6"c.I.  B.  &  S.  pipe 
Class  B.A.W.W.A. 


DETAILS  FOR  CONNECTING 
BRANCH   LINES  TO  MAIN. 


DETAILS  FOR   PROTECTING 
VALVES  AND  VALVE  BOXES. 


Claas  B.  C.I.  pipe. 
2'2"long,  spigot  on 


Wood  stave  pipe 
branch  line 


Standard  I.B.B.M. 

gate  valve  hub  ends. 

ve  in  standard 

„„„.   „    ,^  C.I.  extension  valve 

eachend.-\       ^^  ^^^_ 


%  y>s.  8  O.C.  both 
ways  or  equivalent 
expanded  metal  and 
concrete. 


Wood  stave  mains 


In  setting  valve  box,  leave  at  least  4 
between  valve  box  and  gate  at  nearest 
point.    Cast  around  top  of  each  valve 
box  a  1:  2}4:  5  concrete  disk  3'o"diam. 
and  9" thick,  as  shown. 
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LEAD  JOINT  FOR    CONNECTING   REDWOOD  OR  FIR  STAVE  PIPE 
TO  CAST-IRON   PIPE,  VALVES,  OR  FITTINGS. 


,X-^i^k 


FiG.a 


BOTTOM  VIEW  OF  PLUG 
SHOWING  RECESSES  IN    '4'" 
EXTENSION  TO  ACCOMMODATE 
THE  LUGS  ON  VALVE  SEATS. 


Fig.  6. 


FlG.f 


DIAGRAM   OF  CAST-IRON  BELL 

BEFORE  POURING  LEAD  JOINT, 

SHOWING  PLUG  IN  PLACE. 


DIAGRAM    SHOWING    LEAD    JOINT 

BETWEEN    WOOD    STAVE    PIPE 

AND  CAST-IRON  PIPE,   OR  FITTINGS. 


TO   MAKE  JOINT: 
INSERT  PLUG  IN   BELL  AS  SHOWN  IN   Fig.  J; 

POUR   LEAD  JOINT   AND  CAULK   LIGHTLY,  TO  ENSURE  TIGHT  JOINT  BETWEEN   LEAD  AND 
INSIDE  OF   BELL. 

REMOVE   PLUG,  LEAVING  LEAD  IN   BELL. 

DRIVE  TENON   OF  WOOD  STAVE   PIPE  INTO  BELL,  AS  SHOWN   IN   Fig.  c 
CAULK   LEAD  JOINT   LIGHTLY  IF  NECESSARY. 

TENON   MAY  BE    BRUSHED  WITH  THIN   SOFT  SOAP  JUST  BEFORE   INSERTING  IN  JOINT. 
PLUG  IS  TO  BE  SMOOTHLY  TURNED  WITH   TAPER  OF  Vie'lN   41'     OUTSIDE   DIAMETER  OF 
PLUG  AT   FACE   OF    BELL  IS  TO   BE  Vsz'lESS    THAN   OUTSIDE    DIAMETER   OF  TENON  OF 
WOOD  STAVE  PIPE.      OUTSIDE   DIAMETER   OF  PLUG  AT   BOTTOM  OF  BELL   IS  TO   BE '/le" 
LESS  THAN   OUTSIDE    DIAMETER    OF  PLUG  AT    FACE   OF  BELL. 

WHEREVER   IT   IS    POSSIBLE  TO   DO   SO,   IT  WILL  BE   FOUND  MORE  CONVENIENT  TO   POUR 
THE   LEAD  AND    REMOVE   PLUG    BEFORE  PLACING    THE  CAST-IRON    PIPE  OR   FITTING  IN 
THE  TRENCH. 


TABLE  OF  SIZES  FOR  CAST-IRON  PIPE,  REDWOOD  OR  FIR  STAVE   PIPE  AND  FITTINGS. 
AMERICAN  WATER  WORKS  ASSOCIATION    STANDARD, 


CAST-IRON   PIPE  AND  FITTINGS. 


Nominal 
Diameter 


iWini: 
I.  D. 


Inside  Diam 
Wood  Pipe 


WOOD  STAVE   PIPE. 

GuttideDiamlMin.  Thick'i 

Tenon  of  Lead 
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standardized.  The  details  of  the  plug  and  the  dimensions  of  the 
tenons  were  worked  out  by  the  office  with  the  company  which  fur- 
nished most  of  the  wood-stave  pipe,  and  the  other  pipe-makers  soon 
agreed  to  make  their  tenons  of  the  same  dimensions. 

Fig.  9  shows,  on  the  left,  the  method  of  frost-proofing  service  pipes 
under  the  floors  of  buildings,  the  intention  being  to  provide  a  double 
air  space  around  the  pipe.  It  was  sometimes  difficult  to  prevent  the 
construction  forces  from  defeating  the  purpose  of  the  device  by  filling 
these  air  spaces  with  saw-dust  or  other  material,  which,  when  wet, 
destroyed  the  non-conducting  value  of  the  air  space.  The  details  on 
the  right  of  Fig.  9  show  two  methods  of  connecting  service  pipes  to 
wood-stave  mains. 

Service  Pipes  and  Fittings. 

An  estimate  of  quantities  of  the  service  pipe  and  fittings  required 
for  the  National  Army  Cantonments  was  prepared  as  per  Table  1 
(Plate  VI),  which  shows  in  its  upper  half  the  service  pipe  material 
required  for  each  unit  of  each  type  in  a  divisional  cantonment.  The 
total  service  pipe  material  required  for  each  of  the  sixteen  canton- 
ments is  shown  in  the  lower  half  of  Table  1,  and  was  readily  deter- 
mined when  the  number  and  type  of  units  in  any  cantonment  were 
once  known. 

Supplementary  Schedules  of  Materials. 

After  detailed  plans,  based  on  the  general  plans  and  specifications, 
were  worked  up  by  the  supervising  engineers  in  the  field,  they  would 
submit,  as  fast  as  possible,  additional  schedules  of  materials  which 
might  be  required  to  complete  the  work,  and  these  schedules  were 
forwarded  to  the  Materials  Division  for  the  purchase  of  the  material, 
as  soon  as  they  had  been  approved  by  this  office.  To  expedite  the 
work  still  further,  blanket  authority  was  given  in  certain  cases  to 
the  construction  forces  to  purchase,  without  further  reference  to 
Washington,  limited  quantities  of  such  specified  classes  of  materials 
as  could  best  be  purchased  in  that  manner,  instead  of  through  the 
usual   channels. 

Conditions  Governing  Selection  of  Materials  and  Equipment. 

It  may  be  interesting  to  note  at  this  point  that  it  was  usually 
possible  to  deliver  water,  from  the  source  of  supply  which  had  been 
selected,  into  storage  at  the  camp.    This  storage  was  generally  at  such 
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STANDARD    DETAILS    OF    PROTECTION    FOR    FIRE    HYDRANTS, 
HYDRANT  WRENCH,  CONNECTING   SERVICE  PIPE  TO  WOOD  MAIN, 
FROST-PROOFING   FOR  VERTICAL  PORTION  OF  SERVICE  PIPE 
BETWEEN   GROUND  AND   FLOOR  OF  BUILDING. 


STANDARD  PROTECTION  FOR  FIRE  HYDRANT. 


STANDARD  HYDRANT  WRENCH. 


FROST-PROOFING  FOR  VERTICAL  PORTION  OF 
SERVICE  PIPE  BET,  GROUND  AND  FLOOR  OF  BLD'G. 


:Tarred  or  roofing 

paper  to  be  nailed 

all  around  outside 

of  each  box. 

These  air  spaces 

must  not  be  filled 

th  sawdust,  paper, 

or  any  other 

material. 


Strips  of  tarred  or 
roofing  paper  to 
I  make  seal  all 
around  between 
tops  of  boxes  and 
^^^ottom  of  floor. 
Both  boxes  to  be 
set  at  least  12"in 
the  ground. 


CONNECTING  SERVICE  PIPE  TO  MAINS. 

Thread  for  wood  stave  pipe. 

1  Standard  iron  pipe  thread 

yBlack  wrought  steel 

service  pipe. 


Bore  hole  in  W.S.  pipe 
and  insert  corp'n  cock- 
before  laying  pipe,  as 
splinterinj);,  inner  eml  of  hole 
may  thus  be  avoided  and  augur  cuttings  removed. 
CROSS-SECTION  OF  PIPE  WITH  SADDLE. 
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an  elevation  that  the  pressure  available  was  sufficient  for  the  domestic 
needs,  and  booster  pumps  were  provided,  where  necessary,  to  raise 
the  pressure  and  increase  the  volume  available  during  the  times  of 
peak  load  and  during  fires.  In  order  to  conserve  steel,  redwood  tanks 
of  100  000  and  200  000  gal.  capacity  were  in  most  cases  utilized  to 
furnish  the  necessary  storage.  These  tanks  could  be  shipped  from 
California  within  a  few  hours  of  receipt  of  order,  and  could  be  quickly 
erected.  They  cost  much  less  per  gallon  of  capacity  than  either  steel 
or  concrete  construction.  All  distribution  mains  were  looped,  the 
only  dead  ends  being  on  the  6-in.  pipe  extending  down  into  the  corrals 
to  furnish  water  to  the  water  troughs.  A  hydrant  was  set  on  the  end 
of  each  of  these  6-in.  pipes,  but  the  only  structures  in  the  neighbor- 
hood were  the  skeleton  sheds  or  shelters  for  the  animals,  and  the  value 
of  these  sheds  did  not  justify  any  considerable  outlay  for  fire  pro- 
tection. These  6-in.  pipes,  therefore,  were  essentially  service  pipes 
rather  than  mains. 

In  planning  the  fire  protection  it  was  deemed  wise,  in  view  of 
the  size,  character,  and  distribution  of  the  buildings,  to  provide  plenty 
of  hydrants,  so  that  there  might  be  a  large  number  of  small  streams 
with  pressures  sufficient  to  give  good  horizontal  projection  or  reacl^, 
and  placed  so  as  to  make  it  unnecessary  to  use  any  hose  longer  than 
300  ft.  The  hydrant  branches  themselves  were  only  18  in.  long,  and 
the  friction  saved  by  reducing  their  length  justified  the  use  of  4-in.  pipe 
for  the  branch,  feeding  a  hydrant  with  two  2J-in,  hose  outlets.  The 
nozzle  tips  were  ^-in.  in  diameter,  and  the  combination  thus  used 
accomplished  the  desired  purpose  of  providing  a  large  number  of 
streams  quickly  available  through  short  lengths  of  hose,  and  with  first- 
class  pressure  right  up  to  the  nozzle  tip. 

The  use  of  wood-stave  pipe,  which  was  made  compulsory  by  the 
necessity  of  conserving  steel  and  iron  and  of  completing  the  camps 
by  September  1st,  1917,  resulted  in  a  large  saving  of  money.  Much 
of  the  pine  pipe  manufactured  east  of  the  Mississippi  proved  unsatis- 
factory, and,  generally  speaking,  it  was  not  as  good  as  the  pipe  from 
the  Pacific  Coast.  Of  the  latter,  experience  would  seem  to  indicate 
that  redwood  was  superior  to  fir,  and  that  the  air-dried  was  superior 
to  the  kiln-dried  redwood.  Having  in  mind  the  fact  that  experience 
proved  that  wood  pipe  of  good  quality,  properly  laid,  showed  very  little 
leakage,  and  that  the  life  of  such  pipe,  thus  laid,  may  safely  be  taken 
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at  about  20  years,  it  would  have  been  wise,  in  the  writer's  opinion,  to 
use  this  pipe  for  the  camps,  simply  on  account  of  the  saving  in  cost 
and  time  of  delivery,  even  had  there  been  no  restriction  on  the  use 
of  cast-iron  and  steel  pipe. 

Sakitation. 

Although  the  importance  of  having  the  water  supply  completed  by 
September  1st,  1917,  demanded  the  utmost  speed,  the  question  of  the 
sanitary  quality  of  the  supply  was  never  overlooked.  This  office  con- 
stantly kept  in  touch  with  the  Sanitary  Corps  of  the  Medical  Corps 
of  the  Army,  and  there  was  at  all  times  the  fullest  possible  co-operation 
with  the  officers  of  that  corps.  Whenever  there  was  the  slightest  sus- 
picion of  danger  of  pollution,  the  office  that  discovered  it  first  immedi- 
ately informed  the  other,  and  both  then  united  in  a  determined  effort 
to  remove  the  danger. 

Great  credit  is  due  to  the  supervising  engineers,  as  well  as  to  the 
engineers  for  the  contractors,  and  to  the  sanitary  officers  assigned  to 
the  camps,  for  the  efficient  manner  in  which  they  safeguarded  the 
purity  of  the  temporary  water  supplies  used  during  the  construction 
period. 

In  addition  to  the  care  exercised  by  this  office  in  the  selection  of 
the  source  of  supply,  and  in  purifying  the  water  wherever  necessary, 
particular  stress  was  laid  on  the  following  sanitary  precautions: 

(a)  The  covering  of  all  storage  reservoirs  in  order  to  prevent 
accidental  or  intentional  pollution  and  the  formation  of  algae; 

(h)  The  furnishing  of  chlorinators  to  all  cantonments  or  camps, 
even  when  the  supply  might  be  regarded  as  normally  safe; 

(c)  The  prohibition  of  the  use  of  wells  in  shallow  strata  on 
inhabited  water-sheds,  or  in  any  other  stratum  or  location 
in  which  it  might  be  possible  for  the  wells  to  become  con- 
taminated ; 

(d)  The  absolute  prohibition  of  any  distribution  mains  carrying 
polluted  water,  whether  for  fire  protection,  or  industrial,  or 
any  other  use;  and  of  any  outlet  or  fixture  from  which  such 
water  might  be  drawn;  or  of  any  arrangement  that  would 
permit  the  later  introduction  of  any  such  outlet  or  fixture. 
This  ruling  was  often  difficult  to  enforce,  but  it  was  always 
insisted  upon. 
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The  results  accomplished  by  the  careful  consideration  thus  given 
to  water-works  sanitation  have  been  discussed  in  the  technical  press.* 

The  inoculation  of  the  troops  for  typhoid  and  para-typhoid  by  the 
Medical  Corps  greatly  reduced,  but  did  not  entirely  remove,  the  danger 
of  their  contracting  these  forms  of  water-borne  diseases.  There  was 
no  inoculation  against  other  water-borne  diseases,  and  civilians  were 
not   usually   inoculated  at   all. 

Water  Systems  for  National  Guard  Camps. 
The  work  on  the  water  systems  of  the  sixteen  National  Army  can- 
tonments liad  only  fairly  commenced  when  it  was  decided,  late  in 
June,  1917,  to  construct  sixteen  tent  camps  for  the  National  Guard 
troops.  The  Construction  Division  was  ordered  to  have  five  of  these 
camps  ready  to  take  troops  by  August  1st,  five  more  by  August  15th, 
and  the  remaining  six  by  September  1st.  The  difficulties  of  the  prob- 
lems incident  to  this  new  construction  were  enormously  increased  by 
the  fact  that  the  orders  for  water-works  materials  required  by  the  can- 
tonments had  so  exhausted  the  available  stock  and  overtaxed  the 
capacity  of  the  various  manufacturing  plants  that  it  was  impossible 
for  them  to  furnish  any  considerable  quantity  of  similar  materials 
within  the  time  allotted  for  the  construction  of  the  National  Guard 
camps.  Therefore,  it  became  necessary  to  use,  in  so  far  as  possible, 
materials  which  had  not  hitherto  been  drawn  upon.  After  a  confer- 
ence with  prominent  representatives  of  the  manufacturers  of  wrought- 
steel  pipe,  it  was  decided  to  use  6-in.  wrought-steel  pipe  for  the  dis- 
tribution mains  for  eleven  of  these  tent  camps,  to  use  6-in,  cast-iron 
pipe  for  the  two  camps  which  were  in  the  Birmingham  district,  and 
to  use  6-in.  redwood-stave  pipe  for  the  two  camps  in  California  and 
the  one  at  Deming,  N.  Mex.  The  steel  companies  rolled  and  shipped 
500  000  ft.  of  6-in.  steel  pipe  in  a  little  more  than  6  working  days. 
The  cast-iron  pipe  manufacturers  shipped  about  80  000  ft.  of  6-in. 
cast-iron  pipe  within  a  not  much  greater  period,  and  the  wood-stave 
pipe  manufacturers  made  correspondingly  good  deliveries  of  their 
product;  so  that  a  considerable  part  of  the  necessary  material  was 
on  the  way  to  the  camps,  in  some  cases  before  any  constructing  quarter- 
master, supervising  engineer,  or  contractor,  was  on  the  ground,  and 
in   practically   all   cases  before   any  plan   showing  the  topography   of 

*  Editorial  in  Engineering  News-Record,  April  18th,  1918,  entitled  "Our  Military 
Camps  Show  Remarkable  Typhoid  Fever  Record." 
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the  camp  site  was  available.  In  this  matter,  as  in  all  others  in  which 
the  Materials  Branch  of  the  Construction  Division  had  a  part,  the 
efficiency  of  that  branch  was  splendidly   demonstrated. 

Enlargement  of  Construction  Division  Activities. 

As  the  National  Army  and  National  Guard  camps  neared  comple- 
tion, work  was  begun  on  Camp  Hill  and  Camp  Stuart,  near  Newport 
News,  Va.;  Camp  Merritt,  at  Tenafly,  N.  J.,  and  Camp  Johnston, 
near  Jacksonville,  Fla.;  the  first  three  being  embarkation  camps  and 
the  last  a  school  of  instruction  for  quartermasters.  Camp  Meigs,  in 
Washington,  was  also  built  at  about  this  time,  and  then  began  the 
work  of  building  warehouses,  terminals,  munition  depots,  arsenals, 
plants  for  the  manufacture  of  gas,  bag-loading  plants,  proving  grounds, 
and  all  the  other  projects  entrusted  to  the  Construction  Division, 
whose  field  of  activities  was  enlarged  to  include  all  construction  work 
for  the  Army  in  the  United  States  and  its  insular  possessions. 

The  construction  of  the  embarkation  camps  marked  a  change  in 
the  size  and  grouping  of  the  buildings  in  each  unit,  and  the  typical 
layout  of  water  mains  was  changed  to  suit  the  new  building  plans, 
the  principal  change  being  the  use  of  three  lines  of  mains,  instead 
of  two,  through  each  unit.  This  resulted  in  still  better  fire  protec- 
tion, and  in  a  great  reduction  in  length  of  service  pipes. 

Some  Typical  Working  Plans. 

The  personnel  in  the  office  having  been  enlarged  at  about  this  time, 
it  became  possible  to  prepare  drawings  in  much  greater  detail,  and 
the  office  was  thus  enabled  to  make  plans  showing  much  more  clearly 
than  formerly  the  arrangement  of  pumps,  motors,  and  piping,  in  or 
near  the  various  pumping  stations  or  reservoirs. 

A  drawing  of  this  sort  could  be  turned  out  in  a  very  few  working 
hours  by  the  specially  trained  men  in  this  office,  and  these  drawings 
invariably  saved  a  great  amount  of  labor  in  the  field.  Furthermore, 
these  layout  plans,  which  were  sent  to  each  job  with  the  manufac- 
turers' detailed  foundation  plans  for  the  motors,  internal  combustion 
engines,  and  pumps,  prevented  serious  mistakes  on  the  part  of  the 
construction  engineers,  who,  while  unquestionably  competent  in  many 
other  lines  of  work,  were  naturally  often  more  or  less  unfamiliar  with 
the  special  field  of  water-works  design,  and  were  so  fully  occupied  with 
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their   construction   work   that  they   could  not  give   the   time   for   the 
development  of  carefully  studied  plans. 

The  plans  shown  on  Fig.  10  are  for  a  filter  plant  and  pumping 
station  of  very  small  capacity,  and  are  reproduced  here  more  because 
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the  plant  was  an  unusually  complete  one  than  for  any  other  reason. 
It  will  be  noted  that  there  was  a  small  sedimentation  tank,  two  filter 
tanks,  a  clear-water  tank,  and  three  low-lift  and  three  high-lift  pump- 
ing units.  It  was  the  practice  to  eliminate  from  plans  of  this  sort 
all  unnecessary  lines,  or  dimensions,  or  lettering,  but  to  indicate  what- 
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ever  was  shown  so  clearly  that  the  drawing  could  be  easily  under- 
stood by  the  men  in  the  field. 

Fig.  11  shows  plans  for  the  pumping  station,  storage  tanks,  motor- 
driven  pumps,  gasoline-engine-driven  pump,  and  piping  and  connec- 
tions. In  this  case -the  supply  came  from  a  city  main,  the  water  from 
which  flowed  into  the  first  of  two  wooden  tanks,  each  having  a  capacity 
of  200  000  gal.  The  pipe  connections  were  arranged  so  that  the  first 
tank  was  always  kept  full,  the  second  tank  being  filled  only  by  the 
overflow  from  the  first  one.  In  this  way  there  was  always  at  least 
200  000  gal.  of  storage  for  fire  purposes,  in  addition  to  whatever 
storage  might  happen  to  be  in  the  second  tank,  which  took  care  of 
the  peak  loads  due  to  domestic  use,  and  in  addition  also  to  such 
supply  as  the  city  mains  might  be  capable  of  delivering  to  the  suc- 
tion of  the  fire  pumps.  The  small  pumping  unit  was  utilized  to  keep 
the  small  sprinkler  tank  full  at  all  times. 

The  pumping  station  and  tanks  shown  in  Fig.  12  were  for  fire 
service  only.  The  supply  in  this  case  was  from  wells,  and  the  ordinary 
domestic  pressures  carried  were  more  than  sufficient  to  fill  the  two 
200  000-gal.  tanks  adjacent  to  the  pumping  station,  so  that  there  were 
always  at  least  400  000  gal.  in  reserve  for  extinguishing  fires.  There 
were  two  electrically-driven  and  one  gasoline-engine-driven  centrifugal 
fire  pumps,  taking  their  supply  from  the  tank. 

Fig.  13  shows  plans  for  pumping  station  and  tanks,  in  which  it 
will  be  noted  that  there  are  two  200  000-gal.  storage  tanks  near  the 
surface,  and  a  75  000-gal.  elevated  steel  tank.  The  supply  was  taken 
from  the  city  mains,  the  pressure  in  which  was  sufficient  to  fill  the 
low  storage  tanks,  but  not  always  sufficient  to  put  water  in  the  elevated 
tank;  and  a  booster  pump  was  provided  to  fill  the  latter  and  give 
the  necessary  domestic  pressure.  In  case  of  fire  the  two  fire  pumps 
could  take  their  supply  from  the  two  200  000-gal.  tanks,  supplemented 
by  such  water  as  might  come  in  from  the  city's  mains. 

It  will  be  noted  that  practically  all  the  regular  service  pumps  were 
motor-driven  centrifugals.  These  were  operated,  as  a  rule,  by  pur- 
chased current.  Steam  machinery  and  electric  generators  could  not 
be  had,  whereas  electric  motors  and  centrifugal  pumps  were  obtain- 
able on  reasonably  short  notice,  and  the  combination  made  the  cheapest 
of  all  pumping  units.  At  least  one  internal  combustion  engine  was 
usually  provided  as  a  reserve  against  a  break-down  in  the  electric  service. 
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Bell  and  spigot  pipe  and  specials  were  used  wherever  possible, 
because  material  of  this  class  gave  greater  flexibility  for  making  con- 
nections, cost  less,  and  could  be  more  quickly  obtained,  than  any  other. 

Plate  YII  is  a  plan  of  a  2  000  000-gal.  filter  plant  and  pumping 
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station.  This  plan  was  prepared  by  the  contractors  for  the  filter  equip- 
ment, in  accordance  with  instructions  from  the  writer,  and  embodied 
two  somewhat  unusual  features,  both  of  which  had  been  previously 
incorporated  in  plants  designed  by  the  writer  before  the  war,  and 
while  he  was  still  in  private  practice. 
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The  first  of  these  features  was  the  arrangement  of  the  mixing 
chambers  and  sedimentation  basins.  It  will  be  noted  that  there  were 
two  sedimentation  basins,  each  of  which  had  a  baffle-wall  extending 
from  the  pumping  station  building  toward  the  far  end  of  the  sedi- 
mentation basin.  The  two  mixing  chambers,  one  for  each  basin,  were 
just  inside  of  the  rear  wall  of  the  building  and  near  its  center.  The 
coagulant  was  added  to  the  water  in  these  mixing  chambers,  and  the 
water  in  each  basin  then  flowed  away  from  the  building  around  the 
end  of  the  baffle-wall  and  back  again  to  an  effluent  chamber  similar 
to  the  mixing  chamber,  and  likewise  enclosed  within  the  walls  of  the 
building.  Large  windows  in  the  rear  wall  of  the  building  provide 
abundant  light  over  the  mixing  and  effluent  chambers,  and  it  is  thus 
possible  for  the  filter  operator,  without  leaving  the  building,  to  study, 
side  by  side,  the  influent  and  effluent  water,  and  thus  obtain  an  excel- 
lent idea  of  the  way  in  which  the  floe  is  forming.  This  is  a  feature 
which  has  always  appealed  strongly  to  every  filter  operator. 

Another  somewhat  unusual  feature  of  the  design  of  this  plant  is 
the  open  pipe  gallery,  which  has  the  same  advantages  over  the  usual 
dark  and  concealed  pipe  gallery  that  open  has  over  concealed  plumbing. 

In  addition  to  the  wash-water  pumps,  there  are  three  electrically- 
driven  and  one  gasoline-driven  centrifugal  pumps,  all  in  the  same 
main  room  as  the  mixing  and  effluent  chambers,  filter  tanks,  oper- 
ating platform,  and  pipe  gallery;  and  the  whole  plant  is  thus  about 
as  compact  and  accessible  as  it  would  be  possible  to  make  it. 

The  illustrations  accompanying  this  paper  show  less  than  1%  of 
all  the  water-works  plans  prepared  in  the  Washington  office.  They 
were  selected  for  reproduction  because  they  gave  a  fair  idea  of  the 
general  character  of  the  work  done.  It  should  be  noted,  however,  that 
none  of  the  larger  projects  is  shown,  the  plans  for  these  being  so 
large  that  they  could  not  well  be  reduced  to  a  scale  suitable  for  repro- 
duction in  this  paper. 

Consumption  of  Water. 

The  determination  of  the  quantity  of  water  to  be  supplied  to  the 
National  Army  camps  has  already  been  mentioned.  The  specifications 
provided  that  the  water-works  systems  should  be  capable  of  furnishing 
at  all  times  at  least  55  gal.  per  capita  per  day.  This  included  an 
allowance  of  15  gal.  apiece  for  the  horses  and  mules.     As  there  was 


438  WATER  SUPPLIES  FOR  CANTONMENTS,  CAMPS,  ETC.       [Papers. 

about  one  animal  for  every  three  men  in  a  divisional  unit,  the  net 
allowance  per  inan  was   50  gal.  per  day. 

This  is  about  80%  more  water  than  was  supplied  in  the  British, 
French,  Belgian,  Canadian,  or  German  cantonments,  and  is  larger 
than   the   quantity   recommended  by    Capt.    Francis    C.   Harrington.* 

It  is  a  well-recognized  fact  that  Americans  use,  and  waste,  more 
water  than  any  other  nation;  but  there  are  many  cities  in  the  United 
States,  where  meters  are  in  fairly  general  use,  and  in  which  the  average 
daily  per  capita  consumption  is  less  than  50  gal.,  including  all  water 
wasted,  leakage  in  mains  and  service  pipes,  water  for  flushing  sewers, 
sprinkling  lawns  and  streets,  public  and  private  fountains,  the  water 
used  by  the  Fire  Department,  and  all  sorts  of  industrial,  commercial, 
and  manufacturing  uses,  these  latter  being  often  quite  large  in  quan- 
tity; in  fact,  every  drop  of  water  that  enters  the  distribution  mains 
at  the  pumping  station. 

The  experience  of  the  Construction  Division  with  the  Army  Camps 
proves  conclusively  that  the  allowance  of  55  gal.  per  capita  per  day 
to  such  camps  was  a  very  liberal  one.  A  little  study  will  show  that 
it  would  be  almost  impossible  for  any  man  to  use  legitimately  more 
than  20  to  25  gal.  per  day,  and  that  all  water  used  in  excess  of  this 
quantity  must  represent  leakage  and  waste.  It  is  impossible  to  stop 
all  leakage  and  waste,  but  it  ought  to  be^  and  is,  easy  in  such  camps 
to  keep  the  total  consumption  down  to  twice  the  maximum  legitimate 
quantity  actually  required  by  the  men. 

When  the  sixteen  National  Army  camps  were  first  occupied  there 
were  only  a  few  of  them  in  which  the  consumption  of  water  exceeded 
55  gal.  per  capita  per  day,  and  in  several  cases  the  daily  per  capita 
consumption  was  less  than  40  gal.  At  this  time  there  was  practically 
no  check  on  the  use  or  waste  of  water,  as  the  utilities  organization 
had  not  yet  been  perfected.  Furthermore,  it  was  not  then  possible 
to  secure  effective  utility  management,  by  reason  of  the  fact  that  the 
utilities  officers  had  to  report  to  the  Camp  Quartermasters,  which  meant 
that  they  were  under  the  Commanding  Officer  at  the  camp.  As  the 
chief  interest  of  these  Commanding  Officers  was  to  train  troops  for 
France,  they  were  quite  naturally  not  always  willing  to  furnish  the 
utilities  officers  with  a  sufficient  personnel  of  non-commissioned  officers 

*  In  his  paper  on  this  subject,  published  in  Professional  Memoirs,  Corps  of 
Engineers,  Vol.  8,  No.  39. 
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and  enlisted  men  to  maintain  the  utilities  in  jjroper  operating  condi- 
tion and  to  check  leakage  and  waste.  During  the  severe  winter  of 
191Y-18,  the  daily  per  capita  consumption  increased  greatly  in  most 
camps,  and  in  some  instances  exceeded  100  gal.  This  was  due  partly 
to  leaks  in  plumbing,  but  largely  to  the  fact  that  water  was  allowed 
to  run  to  waste  to  prevent  freezing.  In  the  four  most  northerly  camps, 
which  had  central  heating  systems,  the  water  used  for  heating  was 
not  returned  but  was  blown  to  waste,  and  the  water  wasted  in  this 
manner  alone  amounted  to  600  000  gal.  per  day  per  camp  during  cold 
weather.  By  the  end  of  the  winter  the  utilities  organizations  in  each 
camp  had  begun  to  attain  their  stride  and  make  their  influence  felt, 
their  efficiency  being  increased  enormously  by  the  fact  that  they  were 
now  reporting  to  the  Maintenance  and  Kepair  Division  of  the  Con- 
struction Division,  instead  of  to  the  Commanding  Officers  at  the  camps. 
In  the  early  summer  of  1918,  orders  were  sent  to  the  Commanding 
Officers  at  every  Government  activity,  instructing  them  to  co-operate 
in  every  way  possible  with  a  view  to  checking  leakage  and  waste  of 
water.  The  effect  of  these  orders  was  soon  apparent,  and  at  prac- 
tically all  the  camps  the  daily  per  capita  consumption  was  reduced  to 
less  than  55  gal.  without  the  slightest  inconvenience  or  shortage  of 
water  for  any  one.  As  time  permitted,  the  utilities  officers,  working 
under  the  direction  of  the  Maintenance  and  Repair  Division  of  the 
Construction  Division,  conducted  water  waste  surveys  and  made  fre- 
quent inspections  and  repairs  of  plumbing.  This  work  not  only  greatly 
reduced  the  waste  of  water,  but  showed  conclusively  that  the  excessive 
consumption  was  due  almost  entirely  to  waste  and  to  leaky  fixtures, 
and  that  the  underground  leakage   was   almost  invariably  negligible. 

Changes  in  National  Guard  Camps. 

When  the  National  Guard  camps  were  originally  laid  out  there 
were  no  barracks,  the  men  being  quartered  in  tents;  and  there  were 
no  sewerage  systems.  This  meant  that  there  was  no  necessity  for  pro- 
viding either  the  same  standards  for  fire  protection,  or  the  same  quan- 
tities of  water,  as  were  called  for  by  the  National  Army  camps,  an 
allowance  of  30  gal.  per  capita  being  ample  for  them.  Nevertheless, 
in  laying  out  the  distribution  systems  for  these  camps,  the  possibility 
that  they  might  ultimately  have  sewerage  systems,  and  that  they  might 
have  to  be  converted  from  tent  camps  to  barrack  camps,  was  not  over- 
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looked,  and  the  two  lines  of  6-in.  distribution  mains  running  through 
each  unit  in  the  camp  were  laid  along  the  outer  edges  of  the  units 
and  in  such  manner  that,  later,  should  the  changes  just  referred  to 
be  made,  the  water-supply  systems  could  be  quickly  brought  up  to 
the  standards  then  required  by  laying  an  additional  main  of  larger 
size  through  the  center  of  each  unit. 

Early  in  1918,  the  officers  in  charge  of  the  Construction  Division 
foresaw  the  probability  of  improvements  in  the  National  Guard  camps. 
No  orders  for  such  improvements  had  been  issued,  however,  and  no 
funds  were  available.  The  one  thing  that  seemed  certain  was  that, 
when  the  orders  did  come,  the  changes  would  have  to  be  made  in  a 
hurry.  With  a  view  to  being  prepared  to  reinforce  the  distribution 
systems  in  the  Guard  camps  with  the  least  possible  delay  whenever 
the  order  should  come,  this  office  endeavored  to  arrange  some  plan 
by  which  the  necessary  redwood  pipe  might  be  manufactured  and 
shipped  from  California  to  some  advantageously  situated  eastern  point 
from  which  immediate  deliveries  could  be  made  to  the  various  National 
Guard  camps.  Unfortunately,  however,  there  was  no  authority  for 
any  such  action. 

After  nearly  2  months  had  passed  in  fruitless  efforts  to  perfect  the 
arrangement  just  referred  to,  that  plan  was  abandoned,  and  it  was 
decided  to  place  an  order  for  300  000  ft.  of  redwood  stave  pipe  of 
assorted  sizes  for  the  account  of  a  large  Quartermaster  terminal  project 
which  had  been  recently  authorized  and  the  funds  for  which  had  not 
yet  been  drawn  upon  to  any  great  extent.  It  was  the  intention  to 
have  the  pipe  actually  made  and  shipped  to  this  Quartermaster  ter- 
minal, and  thereafter  to  divert  it,  either  in  transit,  or  by  shipment 
from  the  Terminal,  to  the  various  camps,  to  the  account  of  which  it 
could   then   be   charged. 

In  the  meantime  plans  were  prepared  in  this  office  for  the  reinforcing 
of  the  distribution  system  and  for  such  other  changes  in  the  water 
supply  systems  at  the  camps  as  might  be  rendered  necessary  by  their 
conversion  from  tent  camps  to  barrack  camps  and  by  the  introduction 
of  sewerage  systems. 

In  August,  1918,  this  office  was  ordered  to  prepare  immediately 
estimates  of  the  cost  of  the  changes  in  the  water  supply  system  of 
twelve  National  Guard  camps,  incident  to  the  changes  above  referred 
to;  and  with  the  plans  for  these  changes  already  prepared,  the  office 
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was  able  to  deliver  the  estimate  required  within  2  hours.  Practically 
none  of  the  pipe  ordered  for  the  account  of  the  Quartermaster  terminal, 
but  actually  required  at  the  National  Guard  camps,  ever  reached  the 
terminal.  At  the  time  of  the  shipment  of  this  pipe  the  freight  con- 
gestion on  the  railways  was  greater  than  ever  before  in  the  history  of 
the  country,  so  that  it  took  from  6  weeks  to  2  months  to  deliver  pipe 
from  the  Pacific  Coast  to  points  east  of  the  Mississippi  Kiver.  A  very 
serious  delay  was  avoided  in  the  manner  just  described. 

Contracts  for  Water  Service  and  for  Extensions. 

In  a  great  many  instances  the  water  supply  for  the  Government 
activities  was  taken  from  existing  water-works  systems  which  were 
owned  either  municipally  or  privately.  In  all  such  cases,  special  con- 
tracts had  to  be  made  for  water  service,  and  whenever  the  quantity  of 
water  desired  was  large,  it  was  almost  invariably  necessary  to  embody 
in  the  contract  for  water  service  provisions  for  extensions  to  the 
existing  plant,  in  order  to  enable  it  to  meet  the  increased  demands. 

It  was  usually  impossible  for  the  owners  of  the  existing  system  to 
finance  the  desired  improvements,  and  these  contracts,  therefore,  pro- 
vided that  the  Government  would  make  the  required  extensions  and 
turn  them  over  to  the  "Water  Department  for  operation  as  soon  as  they 
were  completed.  The  contracts  also  provided  that,  within  a  certain 
reasonable  time  after  the  termination  of  the  war  with  Germany,  the 
owners  of  the  existing  plant  should  purchase  the  extensions  from  the 
Government  on  terms  which  fully  recognized  the  fact  that  the  exten- 
sions were  made  as  a  result  of  the  emergency  occasioned  by  the  war. 
The  interests  of  the  owners  of  the  existing  water  systems  were  thus 
fully  and  fairly  recognized. 

As  a  general  rule,  the  rates  paid  by  the  Government  for  water  service 
were  unusually  low,  especially  in  view  of  the  enormously  increased  cost 
of  furnishing  the  supply.  In  practically  every  instance  the  rate  at 
which  water  was  sold  to  the  Government  was  the  lowest  on  the  local 
schedule,  and  in  many  cases  the  Government  rate  was  made  lower  than 
the  lowest  schedule  rate,  a  condition  which  was  usually  justified  by 
the  fact  that  the  Government  was  the  largest  local  consumer.  So  far 
as  the  writer's  recollection  serves  him,  there  was  no  large  Government 
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activity  which  paid  in  excess  of  15  cents  per  1  000  gal.,  this  rate  being 
paid  in  one  instance  for  water  which  had  to  be  pumped  three  times, 
filtered,  and  chlorinated.  The  lowest  rate  paid  for  water  was  4i  cents. 
In  many  instances  the  rate  was  less  than  8  cents. 

A  number  of  contracts  were  drawn  in  which  other  departments,  such 
as  the  Navy,  the  Shipping  or  the  Housing  Corporation,  were  jointly 
interested  with  the  Army;  and  these  contracts  involved  negotiations 
with  the  several  departments,  as  well  as  with  the  owners  of  the  existing 
water  systems. 

Summary. 

The  office  of  the  Advisory  Engineer  for  Water  Supply,  Construc- 
tion Division,  has  handled  for  the  various  branches  of  the  Govern- 
ment, water  supply  problems  on  more  than  275  different  projects,  involv- 
ing the  construction,  in  round  numbers,  of  nearly  1 100  miles  of  mains 
from  6  to  30  in.  in  diameter;  700  miles  of  service  pipes  from  |  in.  to 
2  J  in.  in  diameter ;  650  000  000  gal.  per  day  in  pumping  capacity ; 
67  000  000  gal.  in  capacity  of  concrete,  steel,  or  wood  reservoirs  or 
tanks ;  3  000  000  000  gal.  capacity  in  impounding  reservoirs  and  more 
than  40  000  000  gal.  daily  capacity  of  filters. 

In  an  article  prepared  by  the  writer*  late  in  1917,  the  following 
statements  were  made  with  reference  to  the  cost  of  the  water-works 
systems  for  the  sixteen  National  Army  Cantonments: 

"It  may  also  be  stated  that  the  cost  of  reproduction  new  of  the 
average  water-works  system  in  a  city  of  40  000  inhabitants,  at  present 
prices  for  materials  and  labor,  and  exclusive  of  service  connections, 
would  average  over  $2  000  000,  or  more  than  $50  per  capita.  As  nearly 
as  can  be  ascertained  at  present,  the  cost  of  the  water-works  of  the 
16  National  Army  cantonments,  including  service  connections  to 
within  5  ft.  of  tlie  buildings,  has  been  less  than  $11  per  capita,  or  say 
about  one-fifth  as  great  as  the  reproduction  cost  new  to-day  of  the 
average   municipal   water-works   system. 

"Perhaps  25%  of  this  great  difference  in  cost  of  the  entire  system 
is  due  to  the  fact  that  about  70%  of  the  distribution  mains  have  been 
wood-stave  pipe  instead  of  cast-iron  pipe,  the  cost  of  wood-stave  pipe 
being  on  the  average  about  60%  of  that  of  cast-iron  pipe.  The  greater 
density  of  population  in  the  camps  has  also  contributed  materially  to 
reduce  the  cost  of  their  water-works.     But  when  every  possible  allow- 

*  Engineering  News-Record,  January  3d,  1918,  p.  35. 
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ance  has  been  made,  the  comparison  of  cost  cannot  be  other  than  favor- 
able to  the  camps. 

''Finally,  and  infinitely  more  important,  is  the  time  comparison. 
The  time  allowed  for  planning  and  completing  a  water-works  system 
for  a  city  of  40  000  population  would,  under  ordinary  circumstances, 
be  about  three  years;  whereas  with  the  most  difficult  material,  labor 
and  transportation  conditions  ever  known  in  this  country,  the  water- 
works for  the  16  Army  cantonments  have  been  planned  and  completed 
in  a  little  over  three  months." 

From  the  nature  of  the  ease  it  has  been  impossible  to  secure  any 
data,  even  approximately  accurate,  of  the  cost  of  later  water-works 
systems  built  by  the  Construction  Division.  There  can  be  no  doubt 
of  the  fact,  however,  that  the  unprecedentedly  bad  weather  conditions 
in  the  winter  of  1917-18,  the  epidemic  of  influenza,  and,  above  all,  the 
constantly  increasing  cost  of  labor,  coupled  with  its  steadily  diminish- 
ing efficiency,  have  all  combined  to  increase  the  cost  of  work,  not  only 
on  the  projects  carried  out  by  the  Construction  Division,  but  on  every 
project  of  whatever  nature  that  has  been  undertaken  in  the  United 
States. 

In  round  numbers,  about  4  000  000  troops  and  2  000  000  civilians 
have  been  supplied  with  water  by  plants  designed  and  built  by  the 
Construction  Division.  Up  to  date,  this  office  has  not  been  informed 
of  any  case  of  typhoid  fever  or  other  water-borne  disease  which  has 
been  attributed  to  any  of  these  water  supplies. 

The  barracks,  mess  halls  and  lavatories  built  by  the  Construction 
Division  were  necessarily  of  frame  construction,  and,  therefore,  very 
inflammable.  Many  thousands  of  fires  have  started,  but  in  only  three 
cases  has  a  fire  escaped  beyond  the  building  of  origin.  In  each  case 
the  fire  department  at  the  camp  succeeded  in  saving  a  part  of  the 
barrack  building  in  which  the  fire  originated  and  a  part  of  the  mess 
hall  to  which  it  spread.  These  fires  were  extinguished  by  the  outside 
fire  protection  afforded  by  direct  pressure  from  the  water-works  systems 
in  the  cantonment. 

The  records  for  1918  show  that  the  per  capita  loss  by  fire  through- 
out the  United  States  was  $2.70,  whereas  the  total  per  capita  loss  by 
fire  at  the  Construction  Division  activities  for  the  year  ending  June 
30th,  1918,  was  only  G7  cents. 
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The  writer  trusts  that  he  has  already  made  it  clear  that  the  work 
described  in  this  paper  was  in  no  sense  a  one-man  job.  It  would  seem 
evident  that  results  such  as  have  just  been  set  forth  could'  not  have 
been  achieved  without  the  loyal  and  intelligent  co-operation  of  every 
one  of  the  many  men  who  bore  a  responsible  part  in  the  work,  not 
only  in  the  office,  but  in  the  field. 
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For  tlie  last  two  years  the  Annual  Convention  of  the  Society  has 
been  omitted  on  account  of  the  war;  therefore,  the  Presidential 
Address  has  been  delivered  at  the  Annual  Meeting  in  January.  The 
fact  that  we  are  again  in  a  position  to  resume  our  Convention  meetings 
is,  I  am  sure,  a  source  of  unbounded  gratification  to  all. 

In  this  address  I  ask  pardon  if  I  digress  somewhat  from  the  trend 
of  former  addresses  and  speak  of  the  fundamental  principles  of  the 
engineer,  his  duties,  what  he  has  accomplished  and  can  accomplish  in 
the  future,  the  application  required  to  make  work  successful,  and  the 
distinction  that  may  be  gained  through  uprightness  and  honest  labor. 

It  is  quite  probable  that  some  of  you  have  often  been  asked  the 
question :  "Do  you  recommend  Civil  Engineering  as  a  profession  ?"  and 
I  assume  that  generally  an  affirmative  answer  has  been  given.  The 
civil  engineer,  when  thoroughly  fitted  for  his  profession,  immediately 
becomes  useful  to  society  and  the  world  of  materiality.  He  is 
prompted  by  the  wants  of  society,  and  is  constantly  originating  other 
wants  by  the  improvements  he  introduces.  He  is  also  creative,  and  his 
profession  is  not  mortgaged  to  power  or  influence,  but  stands  firmly 
on  its  own  foundation — encouraged  by  world-wide  influences. 

His  duty  consists  in  designing,  arranging,  and  building  structures 
or  machines  which  require  the  immediate  superintendence  of  those  who 
are  acquainted  with  not  only  the  principles  but  the  practice  of  con- 
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struction;  for  engineering  is  a  branch  of  knowledge  that  takes  its 
place  both  among  the  Sciences  and  the  Arts. 

Therefore,  to  be  eminent  in  his  profession,  or  any  branch  of  it,  he 
should  be  able,  not  only  to  design  and  plan,  but  to  supervise  construc- 
tion. Those  who  have  only  the  knowledge  of  how  to  design  and  plan, 
and  are  unable  to  execute,  become  confused  in  meeting  the  many 
contingencies  which  arise. 

The  profession,  embracing  as  it  does  almost  every  kind  of  con- 
struction, requires  a  very  extensive  and  general  acquaintance  with 
other  sciences,  in  order  that  the  engineer  may  be  qualified  to  accom- 
plish successfully  the  various  works  on  which  he  may  be  engaged,  and 
to  overcome  those  difficulties  which  frequently  arise  unexpectedly  in 
the  progress  of  his  work,  and,  but  for  that  knowledge  and  talent, 
threaten  its  final  success. 

Thomas  Telford,  in  his  "Descriptive  Narrative  of  his  Professional 
Labours",  has  said : 

"How  can  a  man  give  judicious  directions  unless  he  possesses  per- 
sonal knowledge  of  the  details  requisite  to  effect  his  ultimate  purpose 
in  the  best  and  cheapest  manner?  It  has  happened  to  me  more  than 
once,  when  taking  opportunities  of  being  useful  to  a  young  man  of 
merit,  that  I  have  experienced  opposition  in  taking  him  from  his  books 
and  drawings,  and  placing  a  mallet,  chisel  or  trowel  in  his  hand,  till, 
rendered  confident  by  the  solid  knowledge  which  experience  only  can 
bestow,  he  was  qualified  to  insist  on  the  due  performance  of  workman- 
ship, and  to  judge  of  merit  in  the  lower  as  well  as  the  higher  depart- 
ments of  a  profession  in  which  no  kind  or  degree  of  practical  knowledge 
is  superfluous.  For  this  reason  I  ever  congratulate  myself  upon  the 
circumstances  which  compelled  me  to  begin  by  working  with  my  own 
hands,  and  thus  to  acquire  early  experience  of  the  habits  and  feelings 
of  workmen;  it  being  equally  important  to  the  Civil  Engineer,  as  to 
Naval  or  Military  Commanders,  to  have  passed  through  all  the  grades 
of  their  profession." 

It  is  no  doubt  true  that  many  men  have  gained  prominence  in  their 
profession  by  individual  effort — practicing  and  studying  at  the  same 
time,  with  a  view  to  acquiring  a  full  knowledge  of  all  necessary 
scientific  principles.  Students  are  required  to  spend  a  certain  time 
in  acquiring  technical  knowledge,  but  must  not  then  think  they  are 


Papers.]  ADDRESS    OF    TRESTDl^.NT    FAYETTE    S.    CURTIS  437 

engineers  in  the  broad  meaning  of  the  term,  capable  of  constructing 
and  being  responsible  for  engineering  work,   as  that  is  a  false  idea. 

No  one  can  doubt  that  the  addition  of  the  natural  sciences  to  the 
old-time  arts  course  has  greatly  enriched  it,  and  the  sciences  are  now 
undoubtedly  the  most  important  ijart  of  a  liberal  education;  but  there 
i.s  another  side,  which  we  cannot  ignore,  and  that  is,  that  after  all,  the 
lircat  object  of  a  good  education  is  not  so  much  the  accumulation  of 
knowledge  as  the  development  of  mental  power  in  the  individual. 

The  tendency  toward  scientific  and  practical  education  is  no  new 
thing.  Men  have  come  to  see  that  the  first  mental  training  can  be  made 
more  efl^ective  by  solving  physical  problems  than  by  studying  the  dead 
languages,  because  as  much  true  value  can  be  obtained  in  the  study  of 
Nature  as  in  the  study  of  man's  conception  of  Nature.  First  knowl- 
edge is  more  satisfactory  to  the  best  of  minds. 

The  profession  has  become  so  diversified  that  after  having  secured 
a  good  fundamental  training  it  would  be  worth  serious  consideration  to 
take  up  a  single  branch  of  engineering  practice,  as  it  can  hardly  be 
expected  that  the  civil  engineer  will  become  proficient  in  every  branch. 
He  would  be  better  able  to  give  his  best  endeavors  to  attaining  the 
highest  proficiency  in  some  particular  line,  and,  at  the  same  time, 
grasp  or  understand  in  a'  general  way  the  subjects  which  may  relate  to 
the  several  kinds  of  works,  as  the  whole  subject  is  so  broad  that  it 
would  be  vain  to  attempt  to  understand  them  all  in  all  their  details. 

Ambition  to  obtain  as  great  a  knowledge  as  possible  is  to  be  admired 
and  encouraged,  but  to  attain  the  highest  standard  in  one  branch  is 
more  commendable  than  to  attempt  to  reach  special  eminence  in  all, 
as  the  student  will  be  apt  to  find  himself  oppressed  with  a  weight  which 
he  is  not  capable  of  sustaining,  and  this  will  be  very  likely  to  result  in 
utter  failure. 

The  professional  man  should  not  make  the  mistake  of  thinking  that 
he  can  reach  the  top  in  an  unconcerned  and  idle  manner,  believing 
that  by  some  easy  process  he  will  reach  and  hold  it.  The  structure 
on  which  he  stands  must  be  constructed  by  piece  and  parcel,  every 
member  thoroughly  tested  by  a  gradual  and  difiicult  process;  he  must 
experience  all  the  difficulties,  trials,  and  troubles  to  be  met  on  the  way, 
in  order  to  support  and  sustain  him  at  the  higher  elevation  to  which 
he  aspires.  To  such  the  doors  to  success  are  open.  Work  seeks  the 
best  han(Js,  as  naturally  as  water  runs  down  hill,  but  seldom  seeks  one 
whose  only  recommendation  is  that  he  needs  it.     If  he  is  not  willing 
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to  go  slowly  through  the  maturing  process  of  time,  through  patient 
work,  by  steady  application  step  by  step  preparing  himself  for  the 
work  ahead,  which  has  made  men  prominent  and  efficient  in  their 
profession,  then,  alas,  the  result  is  doubtful.  It  is  like  the  student  who 
prepares  his  education  for  future  advancement.  He  goes  from  grade 
to  grade  until  he  is  master  of  the  science  on  which  he  has  to  build, 
taking  no  upward  step  until  the  last  has  been  tested  and  found  not 
wanting  in  any  characteristic  which  will  sustain  him  and  serve  him 
to  build  on  for  the  future. 

New  problems  are  all  the  time  arising.  The  tremendous  growth 
of  our  complex  industrialism  means  the  facing  of  new  conditions,  that 
we  may  overcome  new  difficulties  and  enjoy  new  benefits.  Therefore, 
there  is  only  work  to  face,  and  it  should  be  met  with  a  spirit  char- 
acteristic of  the  creator  of  science,  and  thereby  much  may  be  accom- 
plished. 

There  is  no  success  without  hard  and  earnest  labor.  Never 
balk  at  a  few  obstacles,  but  hang  on  with  all  your  might;  this,  in  the 
end,  will  give  success.  It  is  true  that  many  experiments  will  have 
to  be  made,  but  there  can  be  no  doubt  of  ultimate  success  if  our  aim 
is  a  determination  to  succeed  and  we  do  not  become  discouraged. 

As  we  look  back,  even  over  a  short  time,  how  often  have  we  said 
to  ourselves,  after  completing  some  important  structure,  ''This  should 
last  for  many  years — we  have  reached  the  limit;"  but  within  a  com- 
paratively brief  period  have  we  not  seen  that  structure  replaced  by 
another,  larger  and  more  expensive,  which  has  been  demanded  by  the 
growth  of  business?  We  have  not  stopped  building,  nor  have  we  come 
to  the  time  when  we  have  built  sufficiently  for  the  future,  and  we  never 
will,  as  long  as  the  richness  of  this  country  is  undeveloped  and  its 
physical  and  financial  growth  continues.  To  stop  this  great  advance- 
ment, which  the  people  continue  to  make,  would  be  death.  Then,  does 
it  look  as  though  there  was  not  a  future  for  the  engineer  who  has 
integrity  and  perseverance,  as  he  is  and  must  be  the  practical  founda- 
tion or  basis  for  all  which  we  are  to  build,  in  order  to  accomplish  a 
higher  and  nobler  position  in  society? 

The  work  of  the  engineer  is  the  foundation  on  which  rests  the 
growth  of  this  great  Republic,  not  only  physically  but  financially. 
He  is  one  of  the  prime  factors,  and  could  not  by  any  possibility  be 
dispensed  with.     We  are  not  an  organization  which  threatens  to  pull 
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down  and  wreck  or  destroy  what  we  have  built,  but  an  educational 
organization,  and  hope  to  get  the  necessary  recognition  of  our  rights 
through  education.  No  doubt  the  engineer  has  often  had  his  line  of 
procedure  curtailed  by  some  power  having  authority  to  suspend  or  dis- 
charge at  will,  at  the  pleasure  of  some  controlling  power,  ignorant, 
and  with  no  understanding  of  the  conditions  or  the  difficulties  the 
engineer  may  have  to  meet,  and  without  the  least  knowledge  of  engi- 
neering subjects. 

Civil  engineering  is  ages  old,  but  has  always  shown  a  steady 
progression,  possibly  not  as  to  more  substantial  work,  but  certainly  in 
the  facilities  provided  in  machinery  to  do  its  work.  As  to  its  beginning, 
I  will  not  undertake  to  say,  but  will  only  refer  back  to  those  times  of 
which  we  may  have  knowledge,  and  ask  if  the  great  work  done  is  not 
a  credit  to  the  scientific  ability  of  this  profession?  But  what  is  the 
future  to  be  ?  Does  it  depend  on  those  who  are  coming  into  this  Society 
— educated,  experienced — to  show  to  the  world  that  they  can  and  will 
continue  to  build  and  improve  the  financial  and  social  conditions? 
For  a  determination  we  must  wait  on  time. 

Is  the  engineer  being  benefited  by  his  connection  with  this  Society? 
It  has  been  said  that  the  Society  is  becoming  less  democratic  and 
more  conventional,  or,  in  other  words,  is  not  taking  sufficient  interest 
in,  or  having  proper  regard  for,  its  members,  and,  therefore,  they  are 
without  the  opportunities  or  advantages  which  they  might  gain  in 
local  societies.  This  Society  has  grown  to  such  an  extent  that  contact 
personally  with  all  its  members  is  not  possible,  but  the  interest  and 
devotion  and  brotherly  love  of  its  members  are  just  as  great  as  ever. 
The  information  in  the  different  papers  by  the  most  prominent  engi- 
neers of  the  country,  presented  and  distributed,  is  of  the  greatest 
importance  to  the  members  of  the  Society.  As  the  Society  grows,  this 
information  increases,  and  the  papers  are  more  numerous  and  contain 
information  and  knowledge  which  cannot  be  obtained  except  through 
the  parent  society.  If  not,  why  are  so  many  engineers  anxious  to 
affiliate  themselves  with  this  Society?  They  know  it  gives  them 
prestige  the  world  over,  and  sets  a  standard  which  has  been  passed  upon 
and  approved  by  the  highest  of  professional  men.  Our  Constitution 
requires  that  standard  to  be  higher  than  that  of  any  of  the  local 
societies. 


440  ADDKESS    OF    PEESIDENT    FAYETTE    S.    CURTIS  [Papers. 

The  Society  has  not  only  grown  in  numbers,  the  increase  within 
the  last  ten  years  being  85%,  but  has  increased  in  influence  in  the 
estimation  of  the  public  and  the  world  at  large;  our  members  are 
looked  up  to  as  the  leaders  in  the  Engineering  Profession.  Then,  who 
can  say  that  it,  as  an  engineering  society,  has  depreciated,  gone  back, 
or  fallen  off  one  iota  from  its  former  standing?  On  the  contrary,  it 
has  grown  steadily  stronger  and  stronger.  Its  members  have  become 
of  such  strength,  in  the  material  and  financial  upbuilding  of  the 
Government,  that  they  are  indispensable. 

Therefore,  we  must  not  permit  ourselves  to  forget  the  obligation 
we  owe  to  the  founders  of  this  Society,  the  men  who  gave  their  time 
and  talent  in  creating  an  organization  which  has  proved  to  be  of 
untold  benefit  to  the  Engineering  Profession.  How,  then,  are  we  to 
repay  them,  if  not  by  giving  to  the  Society  our  support  and  assistance, 
promoting  good  fellowship  among  its  members,  encouraging  its  officers, 
and  giving  a  helping  hand  to  the  future  engineer  who  comes  into  the 
Society,  passes  up  through  the  different'  grades  of  experience,  and  is 
seeking  information?  Let  us  all  do  something  in  the  interest  of  the 
Society,  and  thereby  broaden  its  influence  and  add  to  its  high  standards 
of  proficiency. 

We  certainly  cannot  help  by  creating  dissensions  among  the  mem- 
bers, or  becoming  dissatisfied  with  the  earnest  labors  of  those  whom 
we  select  to  bear  its  responsibilities,  or  in  getting  the  idea  that  we  are 
connected  with  this  Society  wholly  for  what  we  can  get  out  of  it.  No 
matter  how  much  we  give,  we  can  never  repay  the  Society  for  the 
benefits  we  have  received. 

The  engineer  has  designed  and  built  many  a  monument  which  will 
endure  for  ages  as  a  testimonial  to  his  proficiency  and  skill.  We  need 
not  go  back  many  years  to  find  members  who  have  won  the  highest 
engineering  distinction  and  whose  names  are  ineffaceably  engraved  on 
the  enduring  pages  of  history.  We  know  who  they  are  and  what  they 
have  accomplished.  Even  before  this  Society  was  organized,  we  find 
the  names  of  engineers  who  achieved  everlasting  remembrance  through 
their  exceptional  ability.  Therefore,  I  would  say  to  engineers,  but 
more  particularly  to  the  younger  members  of  the  profession,  that 
there  is  a  future  for  them  which,  if  taken  advantage  of,  will  ensure 
the  highest  honors  possible  to  be  obtained. 
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By  him  who  is  in  the  prime  of  life  and  in  the  possession  of  health, 
strength,  and  knowledge  of  the  arts  and  sciences,  much  may  be  accom- 
plished. Therefore,  never  give  up.  Think,  work  artd  suffer,  that  in 
this  life  you  may  gain  something  which  will  place  your  name  upon  the 
highest  pinnacle  of  fame. 

Many  of  our  members  have  been  engaged  in  the  late  war,  and  their 
work,  in  the  construction  of  yards,  docks,  cantonments,  and  the  recon- 
struction and  building  of  bridges,  roads  and  equipment,  both  in  this 
country  and  on  the  other  side  of  the  Atlantic,  thus  making  it  possible 
to  take  care  of  millions  of  troops,  was  the  most  important  factor  in 
bringing  the  war  to  a  successful  termination.  All  of  this  has  been 
done  in  such  short  time  as  to  bring  out  comment  and  praise  from  the 
whole  world.  Why  should  not  the  engineer  have  his  full  due  and  credit 
for  the  ability  he  has  shown,  not  only  at  critical  moments  during  the 
war,  but  in  the  accomplishment  of  things  at  other  times  ? 

We  are  living  in  an  age  in  which  we  possess  all  the  information 
as  to  what  has  been  done  for  many  years,  all  of  which  we  ought  to 
profit  by.  The  conditions  change,  the  opportunities  grow  greater. 
This  world  is  growing  in  its  necessities  almost  beyond  the  imagination 
of  the  present  generation.  The  country  is  being  developed  so  that 
every  State  in,  the  Union  is  increasing  in  wealth  and  prosperity. 
Greater  facilities  are  needed  to  accommodate  its  growth.  And  yet  some 
say  there  is  no  future! 

The  work  of  other  engineering  societies  or  organizations  should 
also  be  mentioned.  They  have  all  done  their  part  in  building  and 
developing  the  great  industries  of  the  world.  All  are  working  toward 
the  same  purpose,  creating,  building,  and  improving  the  facilities 
on  which  the  prosperity  of  the  country  depends.  This  is  illustrated 
by  the  establishment  of  Engineering  Council,  comi)osed  at  present  of 
representatives  of  the  American  Society  of  Civil  Engineers,  the  Amer- 
ican Institute  of  Mining  and  Metallurgical  Engineers,  the  American 
Society  of  Mechanical  Engineers,  the  American  Institute  of  Elec- 
trical Engineers,  and  the  American  Society  for  Testing  Materials,  for 
the  purpose  of  giving  more  strength  to  the  profession  and  obtaining 
greater  recognition  for  the  engineering  arts  and  sciences. 

Why  should  •  we  not  go  farther,  and  even  take  our  position  in 
Governmental  affairs?  Is  it  the  political  cloud  that  casts  a  shadow 
over  us,  so  that  our  practical  ability  does  not  get  the  proper  recogni- 
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tion  in  Government  affairs;  or  is  it  our  modest,  indifferent  way  of 
being  satisfied  with  our  present  condition?  We  should  rise  to  the 
occasion,  demand  our  rights,  and  a  proper  recognition  by  the  people 
generally,  with  the  idea  that  we  are  not  only  to  advance  the  engineering 
arts  and  sciences  but  to  fill  the  positions  under  this  general  Govern- 
ment which  require  the  knowledge  of  how  to  govern,  each  according  to 
his  ability. 

The  Armistice  having  been  signed,  it  is  incumbent  on  us,  as  founders 
of  prosperity,  with  the  sciences  and  the  arts,  to  become  one  of  the 
greatest  upbuilding  factors  in  the  future,  to  help  reconstruct  that 
which  has  been  torn  down  and  destroyed  by  the  ravages  of  war,  and  to 
promote  new  ideas  for  the  world's  future  prosperity. 

Emerging  from  the  greatest  war  the  world  has  ever  known,  not  only 
in  the  number  of  men  engaged  and  the  use  of  the  most  deadly  weapons, 
but  in  the  destruction  of  property,  what  does  this  mean  for  the  future? 
The  employment  of  many  engineers  to  reconstruct,  and  to  rebuild  in 
an  improved  form. 

In  the  future  the  names  of  many  of  you  engineers  will  be  enrolled 
among  those  who  have  attained  high  public  standing  through  great 
achievements.  Many  in  our  profession  have  thought,  done,  and  suf- 
fered much  in  former  days.  Childhood  may  seem  to  be  at  almost  an 
immeasurable  distance  in  the  past,  but  something  that  we  have  accom- 
plished on  account  of  its  overpowering  vastness  seems  near.  It  is  like 
a  beacon  light,  far  away  but  seemingly  near. 

It  is  said,  "The  schoolhouse  of  the  world — human  experience — 
however  expensive,  has  something  to  teach."  Shall  we  learn  our  lesson 
readily  ? 
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Synopsis 

1.  This  paper  is  presented  in  order  to  bring  to  the  attention  of 
the  members  of  the  Society  the  experience  with  the  "cost  plus"  form 
of  contract  on  Government  construction  work  during  the  past  two 
years,  and  to  obtain  from  them  an  expression  of  opinion  as  to  the 
advisability  of  a  more  general  use  of  this  form  of  contract. 

2.  The  paper  does  not  pretend  to  present  any  exhaustive  arguments, 
either  for  or  against  any  form;  it  is  intended  simply  to  form  a  basis 
for  discussion,  with  the  hope  that,  as  a  result  of  such  discussion,  some 
action  may  be  taken  that  will  be  of  advantage  in  future  construction 
work. 

3.  The  more  or  less  self-evident  objections  to  the  lump-sum  and 
item  forms  of  contracts  are  mentioned,  and  some  of  the  advantages 
which  can  be  obtained  from  the  use  of  the  "cost  plus"  form  are  also 
stated. 


The  use  during  the  past  two  years  of  the  "cost  plus"  form  of  con- 
tract on  very  large  and  complicated  construction  work  seems  to  the 

Note. — These  papers  are  issued  before  the  date  set  for  presentation  and  discus- 
sion. Correspondence  is  invited  from  those  who  cannot  be  present  at  the  meeting, 
and  may  be  sent  by  mail  to  the  Secretary.  Discussion,  either  oral  or  written,  will 
be  published  in  a  subsequent  number  of  Proceedings,  and,  when  finally  closed,  the 
papers,  with  discussion  in  full,  will  be  published  in  Transactions. 
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writer  to  render  the  time  opportune  for  a  general  discussion  of  the 
advantages  and  disadvantages  of  this  type  of  contract. 

In  order  to  bring  the  matter  before  the  Society,  the  following 
resume  of  some  of  the  more  or  less  self-evident  faults  and  virtues  of 
the  usual  contract  forms  are  presented,  not  with  the  idea  of  informing 
the  members  of  the  Society,  but  to  establish  a  basis  for  discussion. 

The  usual  methods  of  paying  for  work  are  by  lump-sum,  by  item 
charges,  and  by  cost  plus  a  percentage.  Under  the  first  two  methods, 
the  contractor  takes  the  engineers'  or  architects'  specifications  and 
estimates  of  the  quantities,  possibly  checks  the  latter  by  his  own  com- 
putation, guesses  at  the  interpretation  which  will  be  placed  by  the 
owner's  representatives  on  the  terms  of  the  specifications  and,  from 
his  knowledge  of  cost  of  materials  and  cost  of  labor,  makes  up  a  bid. 

In  a  lump-sum  contract  the  preliminary  estimate  of  quantities  is 
final,  as  are  also  the  original  plans  of  foundations,  details,  etc.  Any 
changes  must  be  a  matter  of  settlement  between  the  owner  and  the  con- 
tractor. The  latter  takes  all  the  gamble,  and  if  conditions  or  quantities 
turn  out  more  favorably  than  was  anticipated,  he  wins;  otherwise,  he 
loses,  or  is  tempted  to  decrease  the  cost  to  himself  by  some  method 
which  generally  means  a  poorer  grade  of  work  than  that  contemplated 
in  the  specifications.  If  conditions  turn  out  much  worse  than  antici- 
pated by  the  contractor,  he  may  forfeit  whatever  bond  he  put  up  and 
leave  the  owner  and  bondsman  to  settle.  The  owner  very  often  desires 
to  change  the  plans  as  the  work  progresses,  either  to  cheapen  the  job 
or  to  add  new  features  or  improvements,  and  as  there  is  no  basis  in 
the  contract  for  payment  to  the  contractor  for  such  changes,  a  new 
bargain  must  be  made.  Generally,  it  is  almost  impossible  to  let  addi- 
tional work  to  a  new  contractor,  so  the  owner  is  at  the  mercy  of  the 
original  one  and  must  submit  to  whatever  terms  he  offers  or  forego 
the  changes.  The  lump-sum  contract  has  all  the  seeds  of  misunder- 
standings, disputes,  lawsuits,  and  poor  work,  and  not  even  the  benefit 
of  a  pre-knowledge  of  ultimate  cost,  as  there  is  almost  invariably  a 
long  list  of  "extras." 

In  "item"  contracts,  the  award  is  made  on  the  sum  of  the  products 
of  the  units  in  each  item  multiplied  by  the  bid  per  unit.  In  most 
engineering  work,  the  preliminary  estimate  of  unit  quantities  is 
necessarily  approximate — often  the  owner  is  unwilling  on  account  of 
cost  or  unable  for  various  reasons  to  make  the  investigations  which 
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would  afford  a  basis  for  an  exact  determination.  This  is  especially 
true  of  sul)-surfaeo  struetures,  but  (luautitles  even  in  superstructures 
cannot  always  be  accurately  computed  in  advance.  Tliis  is  one  of  the 
great  sources  of  disappointment  -to  the  owner  in  the  ultimate  cost  of 
work  let  under  this  form  of  contract — of  gambling  on  the  part  of  the 
contractor  and  of  loss  or  unfair  cost  to  both. 

The  contractor  and  the  owner  may  disagree  on  the  interpretation 
of  the  data  for  the  estimate — the  contractor  backs  his  judgment  by  bid- 
ding low  on  items  which  he  thinks  are  over-estimated  and  high  on  those 
which  are  under-estimated.  His  total  bid  is  lower  than  he  would  be 
willing  to  take  the  work  for  if  the  preliminary  estimate  of  quantities 
was  known  to  show  also  the  final  estimate,  but  allows  a  fair  or  better 
profit  if  the  final  estimate  approximates  that  made  by  himself.  In 
other  words,  the  owner  thinks  he  is  letting  the  work  to  cost  one  sum, 
and  the  contractor  expects  to  receive  another  and  larger  sum.  Badly 
unbalanced  bids  are  often  thrown  out,  but  a  skillful  bidder  does  not 
make  his  unbalancing  so  raw  as  to  justify  this  action.  This  kind  of 
bidding  is  not,  per  se,  unfair  or  dishonest,  and  the  ability  thus  to  bid 
safely  may  be  truly  a  part  of  the  contractor's  equipment,  but  it  results 
in  disappointment  to  the  owner  when  he  finds  his  final  estimate  largely 
in  excess  of  that  anticipated.  If,  on  the  other  hand,  such  bidding 
is  merely  a  wild  guess  or  due  to  optimism  on  the  part  of  the  contractor, 
it  is  a  gamble  pure  and  simple  which,  if  unsuccessful,  results  in  loss 
to  himself  and  often  to  the  owner. 

Item  bids  require  as  a  basis  a  set  of  definitions.  Some  items  are  so 
self-evident  that  no  confusion  can  possibly  arise  as  to  the  meaning  of 
the  definition;  others  shade  into  other  items,  and  it  is  hard  to  define 
tlie  line  of  demarcation.  Other  items  are  described  as  containing 
certain  materials  in  certain  proportions,  and  any  variation  from  these 
proportions  constitutes  a  new  item,  more  or  less  expensive.  Another 
item  is  described  as  being  a  certain  stock  material  or  machine,  and  any 
variation  ordered  or  permitted  raises  the  question  of  cost  to  the  con- 
tractor. The  possibility  and  even  probability  of  argument  and  vari- 
ation in  cost,  due  to  varied  reading  of  definitions  or  changes  in  details 
of  items,  could  be  elaborated  almost  indefinitely,  but  enough  has  been 
said  to  illustrate  how  fruitful  of  bills  for  extra  cost  this  part  of  the 
specification  can  be. 
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The  "item"  contract  is  better  than  the  lump-sum  in  that  changes  in 
plan,  due  to  the  development  of  the  work  or  the  meeting  of  unforeseen 
conditions  and  variations  in  unit  quantities,  can  be  adjusted  under  the 
terms  of  the  original  contract,  if  the  items  included  in  that  contract 
can  be  reasonably  construed  to  apply  to  the  new  conditions;  but  it  is 
still  limited  by  the  items  which  can  be  so  construed  and  which  both 
the  contractor  and  owner  are  willing  to  admit  are  fair  as  to  cost  under 
these  new  conditions. 

Applying  to  both  these  forms  are  several  factors  which  are  taken 
into  account  in  their  bids  by  all  successful  contractors  and  for  which 
all  owners  pay  indirectly.  Some  of  these  are  the  clauses  removing 
responsibility  from  the  owner  for  the  accuracy  of  the  preliminary  data ; 
for  errors  in  laying  out  work;  for  refusing  to  accept  the  action  of  the 
owner's  inspectors  at  the  time  of  actual  construction  and  retaining 
the  right  of  rejection  to  the  final  inspection;  making  the  owner's  engi- 
neer the  final  interpreter  of  his  own  specification  and  allowing  him  to 
supplement  his  drawings  and  specification  in  any  way,  in  order  to  make 
the  meaning  conform  to  this  interpretation.  The  contractor  has  to 
take  the  gamble  that  the  original  data  are  reasonably  accurate,  that 
the  work  of  laying  out  will  be  carefully  done,  or  else  maintain  an 
engineering  organization  to  check  the  work — for  which  duplicate  organ- 
ization the  owner  will  pay — that  the  engineers  will  be  just,  and  that 
the  original  engineer  will  remain  in  charge  throughout  the  life  of  the 
work. 

Many  specifications  require  tests  of  material  which,  if  rigidly  en- 
forced, would  often  cause  great  delay  and  expense  to  the  contractor  or 
the  carrying  of  a  large  stock,  entailing  interest  charges,  storage  space, 
rehandling,  and  other  expenses.  The  contractor  usually  expects  that 
the  purchase  of  material  from  well-known  manufacturers  or  certificates 
from  them  will  avoid  the  enforcement  of  these  clauses,  but  if  he  is  wise, 
he  considers  the  possibility  that  they  may  be  insisted  on,  and  bids 
accordingly. 

In  short,  the  tendency  of  the  entire  specifications  is  to  remove 
responsibility  from  the  owner  and  his  representatives  and  place  it  on 
the  contractor;  also,  all  the  gamble  on  weather,  foundations,  changes  in 
labor  and  material  market,  and  every  other  unknown  or  unknowable 
factor  is  carefully  unloaded  on  him. 
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The  contractor  accepts  all  this,  but  the  owner  pays.  The  individual 
owner  may  save  money,  because  the  gamble  went  against  the  con- 
tractor on  his  job,  but  his  neighbor  loses,  because  in  the  long  run  the 
contractor  must  make  money  to  live.  The  owner  may  lose  by  a  con- 
tractor being  too  optimistic,  getting  a  job  partly  done  and  then  being 
unable  to  finish  on  account  of  high  costs;  re-advertising,  re-letting, 
and  delays  follow,  or  else  the  bondsmen  finish  the  work  at  a  loss  to 
themselves,  which  loss  is  passed  on  to  other  owners. 

If  a  contractor  makes  an  unexpectedly  large  profit,  however,  on 
Job  A,  he  does  not  reduce  his  bid  on  Job  B,  in  consequence,  so  that 
it  is  only  the  losses  that  are  passed  on  to  other  owners  and  never  the 
gains. 

In  "cost  plus"  contracts,  the  owner  accepts  all  risks,  all  costs,  and 
receives  the  benefit  of  all  favorable  conditions;  each  job  carries  its  own 
load  only,  without  the  addition  of  losses  on  other  jobs  and  without 
the  percentage  added  by  the  contractor  to  offset  possibly  unfavorable 
conditions,  ambiguous  specifications,  or  captious  owners. 

The  specifications  and  plans  may  be  as  general  or  as  specific  as  the 
owner  desires;  changes  can  be  made,  difficulties  met,  and  advantage 
taken  by  the  owner  of  special  machines,  material,  and  methods. 

The  contractor  furnishes  the  plant,  organization,  and  expert  knowl- 
edge of  construction  and  buying;  the  owner  supervises  the  work  and 
pays  the  bills. 

In  the  case  of  "cost  plus"  contracts,  the  contract  and  not  the 
specifications  is  the  crux  of  the  matter  from  both  the  owner's  and 
contractor's  viewpoint,  but  the  writing  of  the  contract  is  more  simple 
than  the  writing  of  the  specifications.  It  is  necessary  first,  to  define 
what  expenses  are  to  be  borne  by  the  contractor,  as  not  part  of  any  one 
job.  These  may  be  head  office  expenses,  salaries  of  chief  officers  whose 
time  is  spent  only  in  part  on  the  job,  traveling  expenses,  except  as 
agreed  on,  the  contractor's  auditors,  timekeepers,  or  material  checkers. 
Second,  to  define  what  expenses  are  to  be  borne  by  the  owner  and  are 
to  form  the  basis  for  the  fee.  Such  expenses  would  include  the  cost 
of  materials  purchased  through  the  contractor,  the  cost  of  labor  of  all 
grades,  and  the  cost  or  rental  of  plant.  Third,  to  define  what  expenses 
are  to  be  borne  by  the  owner,  but  which  are  not  to  be  included  in 
calculating  the  fee  to  the  contractor.  These  might  be  engineering 
services,  inspection,  owner's  timekeepers  and  auditors,  and  the  cost  of 
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specified  material  which  the  owner  elects  to  purchase  and  deliver  to 
the  contractor. 

The  approval  of  the  owner  would  be  required  for  all  purchases  of 
material  both  as  to  the  necessity  for  the  purchase  and  the  price  paid. 
The  owner  may  reserve  the  right  to  enter  the  market  with  the  con- 
tractor, purchase  any  material  he  can  buy  cheaper  than  the  contractor, 
and  deduct  such  cost  from  the  total  cost  of  the  work  for  fee  calcula- 
tion. The  owner  would  have  control  of  the  number,  grade,  and  wages 
of  all  classes  of  labor,  and,  of  course,  would  pay  all  insurance  charges. 

The  sliding  percentage  with  maximum  fee,  as  used  on  Government 
work,  could  be  applied  to  any  contract,  large  or  small. 

Contracts  could  be  let  on  the  basis  of  fee  demanded,  both  percentage 
and  maximum,  on  the  size,  adaptability,  and  condition  of  the  plant 
controlled  by  the  bidder,  and  bn  his  experience,  reputation,  and  the 
size  and  character  of  his  organization. 

It  is  true  that  the  interest  of  the  owner  to  keep  down  the  cost,  and 
that  of  the  contractor  to  receive  a  large  fee,  would  clash,  but  that  is 
controlled  by  the  sliding  percentage  which  can  be  arranged  to  give 
an  actually  larger  fee  for  smaller  total  cost,  and  by  the  maximum  fee 
which  is  based  on  the  owner's  estimate  of  total  cost. 

Capable,  honest,  efficient  contractors  would  fare  well  under  this 
form  of  contract;  the  opposite  kind  would  soon  find  it  impossible  to 
secure  work.  Engineers  of  the  two  classes  would  meet  the  same  fate 
as  the  corresponding  contractors.  The  engineer  would  no  longer  be 
supposed  to  act  as  an  arbiter  when  he  is  paid  by  one  of  the  parties  to 
the  contract  to  supervise  the  work  of  the  other  and  to  secure  work  con- 
forming to  specifications  and  plans  which  he  himself  has  drawn.  The 
engineer  is  always  biased,  and  no  matter  how  hard  he  tries  to  be  fair 
or  how  cordial  the  relation  between  himself  and  the  contractor,  in  case 
of  argument,  the  latter  bears  the  burden  of  the  proof.  For  this  state 
of  affairs  the  owner  pays,  and  the  successful  contractor  is  one  who  has 
added  enough  to  his  bid,  in  one  way  or  another,  to  rtiake  up  for  the 
losses  he  suffers  due,  not  to  the  work  itself,  but  to  the  specifications. 
The  writer  believes  that  given  the  same  men  as  owner,  engineer,  and 
contractor,  a  cheaper  and  better  job  can  be  secured  by  the  owner,  and, 
in  the  long  run,  more  profitable  business  to  the  contractor  by  the  "cost 
plus"  contract  than  by  either  the  lump-sum  or  item  bids.  The  owner 
will  not  be  confronted  by  bills  for  extras,  vexatious  claims  for  adjust- 
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mcnts  duo  to  different  interpretation  of  the  specifications,  lawsuits 
with  their  attendant  cost,  and  the  perpetual  chance  that,  in  spite  of 
inspection,  poor  work  will  he  done  hy  the  contractor  in  order  to  secure 
a  profit  on  an  underhid  item.  The  contractor  will  he  sure  of  a 
reasonable  return  on  his  investment  in  plant,  he  will  not  have  to  pay 
for  special  plant  of  use  to  him  only  on  that  one  job,  or  to  carry  the 
burden  of  the  gamble  on  unknown  or  unknowable  factors. 

The  gamble  belongs  to  the  owner  who  gains  or  loses  by  the  loca- 
tion of  the  site,  the  season  of  the  year  in  which  the  work  is  done,  the 
state  of  the  market  for  men,'  materials,  and  money,  and  circumstances 
other  than  strictly  construction  work,  which  affect  the  cost  of  the 
structure;  and  when  contractors  are  relieved  of  this  gamble,  they  can 
bid  closer,  they  can  put  their  energy  and  knowledge  into  efforts 
to  turn  out  good  work,  and  not  be  constantly  on  the  watch  to  cheapen 
the  work  for  their  own  benefit — maybe  salvation — and  the  owner's  harm. 

It  will  be  for  the  owner  and  his  engineer  to  say  where  to  cheapen, 
when  to  spend,  to  pay  extra  prices,  if  they  wish,  to  speed  up  work,  or 
secure  quick  delivery.  The  job  is  the  owner's;  he  should  handle  it  and 
take  the  profits  and  the  losses. 

There  can  be,  of  course,  great  dishonesty  under  "cost  plus"  con- 
tracts, but,  if  this  occurs,  it  is  the  owner's  fault  in  lax  supervision  of 
his  own  forces  or  from  incompetent  or  dishonest  engineers. 

It  is  hoped  by  this  paper  to  obtain  an  expression  of  opinion  as  to 
the  wisdom  of  substituting  "cost  plus"  contracts  for  the  other  forms. 
At  the  present  time,  municipal  work  is  usually  required  by  law  to  be  let 
to  the  lowest  bidder,  and  any  violation  of  the  custom,  even  when  the 
law  permits,  affords  a  basis  for  accusations  of  graft  on  the  part  of  the 
officials  responsible,  no  matter  how  self-evident  the  lack  of  ability  of 
the  low  bidder  may  be. 

If  "cost  plus"  contracts  can  wisely  be  substituted  for  the  other 
forms,  the  writer  conceives  it  to  be  a  timely  occasion  to  endeavor  to 
have  the  laws  amended  so  that  municipalities  as  well  as  individuals  can 
take  advantage  of  it,  and  also  to  draft  a  standard  form  of  contract 
sufficiently  elastic  to  be  adaptable  to  all  usual  work,  so  that  the  possible 
disadvantage  may  be  reduced  to  a  minimum  and  that  dishonest  officials 
may  be  prevented  from  discrediting  a  method  which,  in  the  hands  of 
honest  men,  can  certainly  produce  economical,  rapid,  and  good  con- 
struction. 
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Synopsis 

Although  the  basic  forces  which  have  brought  about  destruction  by 
flood  flow,  and,  in  consequence,  the  necessity  for  flood  control  in 
Southern  California,  are  the  same  as  in  the  Eastern  and  Northern 
States,  they  operate  in  this  country  under  widely  different  conditions, 
with  the  result  that  their  effect  is  intensified. 

The  chief  physiographic  features  of  Southern  California  are  the 
result  of  block-faulting,  the  mountains  being  raised  blocks  and  the 
valleys  sunken  blocks.  During  the  process  of  deformation,  materials 
were  eroded  from  the  mountain  ranges  and  transported  by  water  into 
the  depressions  or  sunken  valleys,  producing  a  valley  fill  made  up  of 
gravels,  sands,  and  clay.  Apparently,  no  glacial  action  has  occurred  in 
Southern  California. 

The  sunken  valleys  present  basins  of  enormous  dimensions,  embrac- 
ing areas  up  to  100  sq.  miles,  and  depths  of  more  than  1  000  ft.,  and 

*  This  paper  was  presented  before  the  Southern  California  Association  of  Mem- 
bers of  the  American  Society  of  Civil  Engineers,  at  Its  meeting  of  March  12th,  1919. 

Note. — Discussion  on  this  paper  is  invited,  and  may  be  sent  by  mail  to  the  Sec- 
retary. All  discussion  will  be  published  in  a  subsequent  number  of  Proceedings,  and, 
when  finally  closed,  the  paper,  with  discussion  in  full,  will  be  published  in  Trans- 
actions. 
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they  are  the  logical  storage  reservoirs  for  the  flood  waters.  The 
velocity  of  percolation  of  ground-water  is  exceedingly  low,  ranging 
from  J  mile  to  4  miles  per  annum,  the  "water  remaining  fresh  and 
potable  for  indefinite  periods.  There  are  some  surface  storage  reservoir 
sites  in  the  San  Jacinto  block  and  in  the  San  Bernardino  block,  but 
none  of  any  consequence  in  the  San  Gabriel  Eange. 

In  Southern  California,  75%  of  the  precipitation  occurs  in  the 
months  of  December  to  March,  inclusive,  and  limits  flood  discharge  to 
those  months.  In  summer  the  river  channels  are  essentially  dry. 
Flood  flow,  therefore,  may  begin  to  act  on  a  dry  river  bed,  which,  sub- 
sequently, becomes  saturated  and  is  finally  exposed  to  a  protracted  re- 
ceding stream  flow  until  it  dries  up. 

The  short  courses  of  the  rivers  from  their  source,  and  more  particu- 
larly from  the  mouth  of  their  canyons  to  the  sea,  traversing  an  alluvial 
formation  on  steep  grades,  produce  below  the  mouth  of  the  canyons  a 
rapid  succession  of  alluvial  and  erosional  stream  activities  superim- 
posed upon  the  general  phenomenon  of  valley  construction.  The  effect 
is  an  alternation  of  stretches  where  the  stream  inundates  the  adjoining 
country,  with  sections  where  it  is  in  a  deep  cut  and  undermines  the 
banks. 

The  most  important  law  affecting  stream  flow  in  a  natural  channel 
crossing  alluvial  deposits  which  readily  succumb  to  erosion,  is  expressed 
as  follows:  The  stream  has  a  tendency  to  charge  itself  with  a  burden 
which  is  in  exact  proportion  to  the  power  of  the  water  to  carry.  With 
constant  discharge  this  power  or  capacity  to  carry  a  burden  varies  on 
an  average  with  the  fourth  power  of  the  mean  velocity  (Gilbert),  or 
with  the  fifth  power  of  the  bed  velocity  (Deacon). 

The  profile  of  a  stream  shows  a  gradually  flattening  gradient  from 
the  source  to  the  sea.     (See  Fig.  1.) 

Every  one  of  the  larger  streams  shows  the  following  characteristic 
sections:  First,  a  mountain  section  extending  from  the  source  of  the 
stream  to  tlie  mouth  of  its  canyon.  It  has  the  steepest  grades  and 
highest  velocities,  and  is  the  original  source  of  all  debris.  There  are 
no  agricultural  or  other  improvements  of  any  consequence  in  the 
mountains,  and  there  is  no  damage  from  flood  flow. 

Second,  a  debris  cone,  defined  as  extending  from  the  mouth 
of  the  canyon  as  far  down  stream  as  action  is  alluvial.  (See 
Fig.  2.)     Erosional  activity  and  the  transportation  of  detrital  matter 
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in  the  mountains  being  the  cause,  the  formation  of  the  debris 
cone  is  the  effect.  The  cone  is  a  fan-shaped  area  on  which  the 
river  deposits  the  larger  portion  of  its  debris  in  traction,  and  only 
a  little  of  that  in  suspension.  The  stream  course  is  along  lines  of 
steepest  gradient,  issuing  from  the  mouth  of  the  canyon.  The  danger 
lies  in  a  shifting  at  the  mouth  of  the  canyon,  causing  the  stream  to 
pursue  an  entirely  new  course.  The  cone  offers  the  most  favorable 
opportunity  for  the  absorption  of  flood  water.  The  muddy  water, 
during  peaks,  prevents  seepage,  and  present  methods  of  artificial 
spreading  have  not  succeeded  in  reducing  the  peak  flow. 

For  the  San  Gabriel  River  cone  it  has  been  proposed  to  deepen  the 
existing  channel  and  construct  embankments  of  the  excavated  materials, 
leaving  wide  berms.  This  channel  is  to  be  maintained  by  dredging 
whenever  necessary. 

Third,  a  valley  section  extending  from  the  foot  of  the  debris  cone 
to  the  head  of  the  delta,  with  a  channel  alternately  under  erosional 
and  alluvial  stream  action.  The  effect  of  erosion  on  a  channel  during 
the  peak  flow  is  a  scouring  of  the  bottom,  and  during  a  receding  flood 
an  undermining  of  banks,  causing  the  liberation  of  large  quantities  of 
debris  and  their  movement  down  stream.  (See  Fig.  3.)  The  dam- 
age is  caused  by  the  undermining  of  the  banks.  Under  alluvial  action 
the  stream  runs  in  a  shallow  channel,  depositing  a  portion  of  its  sedi- 
ments both  in  traction  and  in  suspension,  and  inundating  the  adjoining 
country.  (See  Figs.  4,  6,  and  6.)  Present  methods  of  improvement  are 
bank  protection  in  erosional  channels,  and  levee  construction  in  alluvial 
ones,  no  attempt  being  made  to  check  erosion  of  the  channel  floor. 

Fourth,  a  delta  extending  from  the  last  erosional  channel  of  the 
valley  section  to  tide-water.  (See  Fig.  7.)  This  is  a  typical  deposit 
cone,  the  stream  shifting  more  frequently  than  on  a  debris  cone.  Dam- 
age is  caused  by  inundation.  Coming  to  the  sea  beach  there  is  a 
pronounced  littoral  current  which  tends  to  deflect  estuaries  south- 
eastward. (See  Fig.  8.)  In  the  larger  streams  the  tidal  sloughs  and 
lagoons  at  their  mouths  furnish  tidal  prisms  of  sufficient  magnitude 
to  keep  their  estuaries  open  the  year  round.  With  the  smaller  streams 
ocean  breaker  action  closes  the  estuaries  between  flood  seasons.  The 
methods  of  protection  contemplated  for  the  Eio  Hondo-Los  Angeles 
River  are:  Levee  construction  along  the  course  of  deepest  gradient, 
and  rock  jetties  to  stabilize  the  estuary. 
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The  magnitude  of  the  flood  flow  is  the  basic  trouble;  but  in  the 
absence  of  suitable  storage  sites  it  may  be  impossible,  in  many  in- 
stances, to  reduce  either  the  peak  or  the  average  flood  flow.  The  local 
problem  resolves  itself  into  one  of  preventing  both  erosion  and  move- 
ment of  detrital  matter. 

Theoretically  speaking,  effective  control  of  floods  implies  the  follow- 
ing ten  requirements : 

1.  That  the  stream  arrive  at  the  mouth  of  the  canyon  free  from 

debris  in  traction. 

2.  That  the  stream  arrive  at  the  mouth  of  the  canyon  delivered  of  a 

large  percentage  of  its  sediments  in  suspension. 

3.  That  it  be  prevented  from  resuming  erosional  action  on  its  way 

down  the  cone. 

4.  That  means  be  provided  to  induce  the  absorption  on  the  debris 

cone  of  the  largest  possible  portion  of  the  flood  flow,  particu- 
larly of  the  peak  load. 

5.  That  erosional  stream  action  be  eliminated  in  the  valley  section 

by  fixing  the  channel  floor  and  protecting  the  banks. 

6.  That  inundation  areas  in  the  valley  section  be  defined  and  con- 

trolled. 

7.  That   the   stream   arrive   at   the   delta    delivered   of   the   major 

portion  of  its  debris,  both  in  traction  and  in  suspension. 
S.  That  inundation  areas  in  the  delta  be  defined  and  controlled. 
9.  That  the  estuary  be  made  secure  against  closure  through  ocean 
wave  or  current  action. 
10.  In  each  case  exceptional  as  well  as  small  flood  discharge  must 
be  taken  into  consideration,  and  particularly  the  cumulative 
effect  of  exclusively  moderate  or  small  flood  flow  over  a  series 
of  years. 

General  Conditions. 

The  characteristic  physical  features  of  Southern  California  are  a 
coast  line  running  roughly  in  a  southeast  direction  and  a  series  of 
mountain  ranges  running  parallel  to  the  coast  line,  separated  by  valleys 
made  up  of  alluvial  fill  from  these  mountains. 

The  great  variation  in  climatic  conditions  produced  by  these 
mountain  ranges,  roughly  speaking,  divides  Southern  California  into 
three  zones,  in  which  the  problems  of  flood  control  take  on  different 
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aspects.  The  first  zone  comprises  Ventura,  Los  Angeles,  San  Bernar- 
dino, Riverside,  and  Orange  Counties  (with  the  exception  of  their 
desert  areas).  The  ranges  attain  elevations  up  to  10  800  ft.,  and  there 
is  a  characteristic  seasonal  rainfall  in  the  valleys,  roughly  estimated 
at  16  in.  The  second  zone  embraces  San  Diego  County,  exclusive  of 
its  desert  area,  with  mountain  ranges  rising  to  6  500  ft.,  and  a  typical 
valley  rainfall  of  about  14  in.  The  third  zone  includes  the  desert 
territory  of  the  Mohave,  Coachella,  and  Imperial  Valleys. 

Since  the  question  of  flood  control  is  more  acute  in  the  northern 
part  of  Southern  California,  this  paper  will  be  confined  chiefly  to  the 
first  of  these  zones,  and  only  touch  the  others;  however,  it  should  not 
be  understood  that  there  are  no  flood-control  problems  in  San  Diego 
County,  nor  in  parts  of  the  desert. 

Geology. 

The  chief  physical  features  of  Southern  California  are  the  result 
of  block-faulting.  (See  Plate  VIII.)  Generally  speaking,  the  crustal 
movements  which  ultimately  produced  the  present  aspect  of  the  country, 
raised  the  mountains,  and  simultaneously  therewith  the  valleys  between 
the  motmtain  ranges  sank.  While  this  process  was  going  on,  materials 
were  eroded  from  the  mountain  ranges  and  transported  into  these  de- 
pressions, producing  the  valley  fill  as  it  appears  to-day,  so  that  the 
valleys  and  the  coastal  plain  are  not  valleys  of  erosion  but  of  construc- 
tion. At  the  end  of  the  Mesozoic  period  this  part  of  the  Pacific  Coast 
was  characterized  by  mountain  ranges  consisting  of  metamorphosed 
sediments,  such  as  schists  and  gneisses,  with  intrusions  of  granite. 
During  the  Tertiary  period,  destructive  erosion  reduced  these  ranges 
to  a  very  material  extent,  producing  on  land  unstratified  deposits  of 
alluvial  materials,  such  as  boulders,  gravel,  sand,  and  clay,  and  in  the 
ocean  roughly  stratified  beds  of  conglomerates  and  more  thinly  strati- 
fied beds  of  fine  sediments  and  clay  materials,  which  later  gave  rise  to 
the  formation  of  sandstones  and  shales. 

At  the  end  of  the  Tertiary  period  the  country  was  one  of  compara- 
tively low  relief.  The  elevation  of  the  coast,  as  compared  with  its 
present  elevation,  was  at  least  1  800  ft.  lower,  and  the  sea  beat  against 
the  San  Gabriel  Mpimtains  or   Sierra  Madre  Range. 

At  the  end  of  the  Tertiary  period  and  the  beginning  of  the  Quar- 
ternary  period,  the  coast  was  raised  to  not  less  than  700  ft.  higher 
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than  it  is  at  present,  followed  by  gradual  subsidence  to  its  present 
elevation. 

The  mountain  ranges  rise  to  nearly  11  000  ft.,  while  the  valleys,  in 
general,  slope  from  an  elevation  of  1  000  ft.  more  or  less  down  to  tide- 
water. The  valleys  present  a  series  of  sunken  basins  or  reservoirs 
which,  in  some  instances,  are  practically  completely  surrounded  by 
impervious  formation,  while  in  others  they  are  open  toward  tide- 
water. Many  of  these  basins  are  of  a  depth  of  1  000  ft.  or  more,  and 
cover  large  areas.  The  San  Bernardino  River  basin,  for  example,  has 
an  area  of  more  than  100  sq.  miles  and  a  depth  exceeding  1  000  ft.,  bed- 
rock being  at  unknown  depth.  The  basins,  therefore,  have  enormous 
water  storage  capacities  and  become  the  natural  recipients  in  their 
porous  formation  of  large  volumes  of  the  rainfall  running  off  the  steep 
mountain  slopes.  Nature  has  thus  provided  storage  for  the  flood  waters 
of  a  magnitude  compared  with  which  the  contents  of  the  few  artificial 
reservoir  sites  sink  into  utter  insignificance. 

In  the  northern  counties  of  Southern  California  the  porous  beds 
of  these  valleys  reach  depths  of  1  000  ft.  or  more,  in  fact,  in  many  of 
them  bed-rock  has  not  yet  been  reached.  This  applies  to  the  San 
Gabriel,  the  San  Bernardino,  the  Pomona  and  the  San  Fernando  Val- 
leys. In  San  Diego  County  a  different  condition  prevails.  There 
the  valley  fills  are  much  shallower,  reaching  from  60  to  100  ft.,  and 
hence  their  storage  capacity  is   quite  limited. 

As  previously  stated,  block-faulting  has  been  the  chief  agency  in 
forming  the  present  physiographic  features.  The  most  noted  fault  line 
is  that  of  the  San  Andreas,  which  runs  from  Coachella  Valley  to  San 
Bernardino  Valley,  and  along  the  southern  escarpment  of  the  San 
Bernardino  block  northwest,  along  the  northern  margin  of  the  San 
Gabriel  block,  toward  the  Tehachapi.     (See  Plate  VIII.) 

The  San  Bernardino  block  is  tilted  to  the  north,  toward  the  desert, 
its  steepest  escarpment  being  to  the  south,  just  north  of  the  City  of  San 
Bernardino.  The  top  of  this  block  is  comparatively  level,  with  numer- 
ous valleys  and  flats,  and  quite  a  number  of  good  reservoir  sites.  Geolo- 
gists tell  us  that  these  valleys  are  the  remnant  of  the  old  topography, 
as  it  existed  during  the  Tertiary  period  before  the  uplift. 

The  San  Jacinto  block  is  tilted  to  the  west.  Its  steep  escarpment  is 
to  the  east,  toward  Coachella  Desert,  while  to  the  west  the  slope  is 
less  abrupt.    The  eastern  escarpment  has  a  drop  of  as  much  as  10  300 


PLATE  VIII. 

PAPERS,  AM.  SOC.  C.  E. 

AUGUST,    1919. 

SONDEREGQER   ON 

PHYSIOGRAPHY  OF  WATER-SHEDS 

AND  CHANNELS. 


SOUTHERN    CALIFORNIA 

SCALE  OP  MILES 


Tapors.]      piIYSTOGTlAl'JIY.  OF  WATER-SIIEDS  AND  OnANNELS  457 

ft.  in  a  distance  of  8  miles,  while  to  the  west  it  slopes  from  San 
Jacinto  peak  (Elevation  10  800)  to  the  City  of  San  Jacinto,  about 
y  000  ft.  in  13  miles.  This  block  also  shows  remnants  of  the  old 
topoj-raphy  and  has  some  reservoir  sites.  It  is  said  that  Perris  Val- 
ley to  the  west  of  it,  with  its  cupola-shaped  granite  buttes,  is  typical  of 
the  Tertiary  topography  which  has  undergone  but  little  change. 

The  San  Gabriel  Mountains  are  assumed  to  be  older  than  the  San 
Bernardino  Mountains,  and  to  have  been  longer  subjected  to  erosion, 
with  the  result  that  the  flats  have  practically  disappeared,  and  there 
are  no  reservoir  sites  of  any  consequence. 

The  main  ranges  consist  of  eruptive  rocks,  such  as  granite  and 
diorites,  and  metamorphosed  rocks,  such  as  schists  and  gneisses,  while 
the  outlying  lower  ranges  are  mostly  sedimentary.  The  latter  is  also 
the  case  with  the  Santa  Monica  and  Ventura  Mountains. 

Generally  speaking,  the  rocks  are  much  shattered,  and  only  the  older 
granites,  as  we  find  them  in  Perris  Valley,  and  in  the  Jurupa 
Mountains  near  Riverside,  are  suitable  for  quarrying. 

The  fact  that  the  mountain  ranges  run  in  series,  and  parallel  to  the 
coast,  and  the  manner  in  which  the  outlying  ranges  were  uplifted,  has 
brought  about  a  phenomenon  peculiar  to  Southern  California,  in  that 
the  rivers  have  cut  numerous  gaps  in  the  outlying  mountain  ranges, 
producing  "narrows"  which  are  characteristic  of  all  the  larger  streams, 
and  are  seen  in  the  narrows  of  the  Los  Angeles  River  at  Elysian 
Park;  of  the  San  Gabriel  River  at  Whittier;  of  the  Santa  Ana  River 
at  Colton ;  and  of  the  Los  Angeles  and  San  Gabriel  Rivers  combined  at 
Dominguez. 

Physiography. 

There  are  two  factors  that  put  Los  Angeles  flood-control  problems 
into  a  class  of  their  own. 

The  first  is  of  meteorological  origin,  in  that  75%  of  the  seasonal 
rainfall  occurs  during  the  months  of  December  to  March,  inclusive, 
resulting  in  a  wet  and  dry  season.  Floods  occur  only  during  the 
winter  months,  while  in  summer  the  stream  beds  are  practically  dry. 

Most  of  the  smaller  rivers  are  dry  below  the  upper  portion  of  their 
debris  cones,  except  during  storms.  Even  with  the  largest  rivers, 
the  ordinary  flow  is  insignificant  as  compared  with  the  flood  flow  or  peak 
load.     The  action  of  the  stream  is,  therefore,  at  the  beginning  of  the 
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first  storm,  on  a  practically  dry  channel,  and  this  action  is  widely 
different  from  that  which  occurs  after  the  bed  becomes  saturated. 
Again,  as  a  result  of  the  semi-tropical  rains  on  the  steep  mountain 
slopes,  storm  run-off  is  extremely  "flashy",  and  it  may  happen  that  a 
flood  channel  that  has  been  dry  for  six  months  may  be  filled  to  overflow 
within  a  few  days.  Finally,  there  is  the  process  of  the  slow  drying  up 
of  the  stream.  A  receding  flow  is  almost  invariably  alluvial  in  its 
action  on  the  bottom  of  its  channel,  but  may  be  under-cutting  its 
banks,  or  causing  saturated  banks  to  cave,  so  that  the  condition  of  the 
channel  at  the  end  of  the  rainy  season  is  often  quite  different  from 
that  during  the  flood. 

The  second  factor  is  the  short  distance  from  the  mountain  peaks 
to  the  ocean.  The  air  line  from  San  Antonio  peak,  the  source  of  the 
East  Fork  of  the  San  Gabriel  River,  with  an  elevation  of  10  080  ft.,  to 
the  ocean  is  44  miles,  and  the  air  line  from  the  extreme  water-shed  of 
the  Santa  Ana  River,  with  a  maximum  elevation  of  10  630  ft.,  to  the 
ocean  is  84  miles.  The  length  of  the  San  Gabriel  channel  from  the 
foot  of  the  San  Gabriel  Mountains  to  the  ocean,  is  only  about  35  miles, 
with  a  drop  of  750  ft.,  or  an  average  of  21  ft.  per  mile.  The  stream 
profiles  show  the  well-known  parabolic  curve  gradually  flattening  out 
down  stream.  (See  Fig.  1.)  The  short  run,  particularly  from  the 
foot  of  the  mountains  to  the  ocean,  has  produced  in  the  stream  chan- 
nels a  succession  of  sections  in  which  erosional  and  alluvial  action 
alternate. 

Since  it  is  in  the  very  nature  of  things  that  the  remedies  to  be 
applied  to  a  section  where  stream  action  is  erosional,  must  be  widely 
different  from  those  where  it  is  alluvial,  it  becomes  fundamental  that 
the  natural  flood  channel  be  studied,  particularly  in  regard  to  the 
nature  of  stream  action. 

An  erosional  stream  flows  in  a  more  or  less  rectangular  channel  of 
favorable  hydraulic  properties,  sometimes  with  well-developed  berms. 
It  has  a  tendency  to  lengthen  its  course  by  attacking  its  banks  and 
producing  meanders,  thereby  flattening  its  grade  and  tending  to 
establish  equilibrium  between  its  erosional  power  and  the  resistance  to 
erosion  of  the  stream  bed. 

During  a  flood  two  distinct  erosional  actions  take  place.  First, 
there  is  scour  of  the  bottom  proportionate  to  the  volume  of  flood  flow, 
and  the  materials  thus  set  in  motion  are  transported  down  stream.    As 
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the  flood  recedes,  the  bottom  gradually  rises  again,  and  unless  dis- 
charge drops  off  very  suddenly,  the  bottom  will  be  restored  to  the 
shape  and  elevation  it  had  before  the  flood.* 

The  second  phenomenon  is  the  undermining  of  the  banks,  par- 
ticularly along  the  outer  banks  of  curves,  and  this  results  in  a  meander- 
ing course.  At  time  of  full  channel  the  banks  become  saturated.  With 
recession  of  the  flood  the  external  water  pressure  is  withdrawn,  and 
the  banks  cave,  not  only  along  bends,  but  also  along  straight  sections. 
The  falling  earth  is  washed  away  and  the  damage  done  along  banks 
increases  with  a  protracted  receding  flood. 

Fundamental   Laws   Governing    Stream   Flow. 

The  most  important  factor  in  stream  flow  is  the  relation  of  sedi- 
ment to  cross-section  and  slope.  A  stream  running  through  an  allu- 
vial valley  has  a  tendency  to  charge  itself  with  a  burden  of  sedi- 
ment, which  seeks  to  remain  in  exact  proportion  to  the  power  of  the 
water  to  carry  it.  It  is,  therefore,  not  enough  to  clarify  a  stream,  but 
steps  must  be  taken  to  prevent  it  from  acquiring  a  new  burden. 

The  scouring  capacity  of  a  river  is  supposed  to  vary  with  the 
square  root  of  the  velocity;  but  it  is  also  very  largely  dependent  on 
the  depth  of  the  flow.  This  is  due  to  the  increased  weight.  Shallow 
streams,  as  a  rule,  do  not  produce  whirlpools  and  boils,  while  depth 
favors  their  formation. 

Gilbert  states  that  when  the  discharge  is  constant  so  that  velocity 
changes  with  slope,  then  the  capacity  to  carry  a  burden  varies  on  an 
average  with  the  fourth  power  of  velocity,  using  the  mean  velocity 
instead  of  the  bed  velocity  (near  the  bottom  and  which  cannot  be 
accurately  measured). 

Considering  Gilbert's  law,  it  becomes  at  once  evident  that  even 
a  small  change  in  velocity  must  immediately  affect  the  volume  of 
burden  carried  to  a  considerable  degree,  and  produce  either  a  scouring 
or  a  deposit. 

The  velocity  itself  is  primarily  dependent  on  the  slope  of  the  valley, 
and  also  on  the  shape  of  the  channel.  It  varies  in  proportion  to  the 
square  root  of  both  the  slope  and  the  hydraulic  radius.  Width  is 
a  factor,  a  broad  channel  carrying  more  debris  than  a  narrow  one, 
but  velocities  and  carrying  capacity  also  increase  with  increasing  depth. 
*  Professional  Paper  No.  86,  U.  S.  Geological  Survey. 
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If  then  a  stream  that  is  carrying  its  maximum  burden  changes  its 
velocity,  owing  to  a  change  of  any  of  the  numerous  factors  on  which 
tlie  latter  dejiends,  there  must  be  a  corresponding  change  of  the  com- 
bination of  all  these  factors,  and,  in  turn,  a  change  in  the  volume  of 
burden  carried. 

An  important  factor  is  found  in  the  horizontal  alignment  of  a 
channel,  the  carrying  capacity  being  affected  by  turns  and  their  curva- 
ture. The  convex  side  of  the  stream  suffers  erosion,  while  the  con- 
cave side,  as  a  rule,  shows  the  formation  of  a  bank. 

Tributaries  produce  a  steeper  slope  after  the  point  of  confluence. 
An  affluent  brings  in  a  quantity  of  material  which  the  main  stream, 
having  its  own  burden  to  carry,  cannot  entirely  absorb  under  the  same 
grade.  As  a  result,  deposits  may  occur  below  the  point  of  junction, 
until  the  river-bed  is  raised  and  the  velocity  increased  to  such  an 
extent  as  to  take  care  of  all  sediment.  Upon  last  analysis  it  is  found 
that  the  ruling  element  is  that  of  the  slope. 

Careful  study  of  the  old  river  channels  will  often  disclose  the 
very  important  fact  that,  in  almost  every  one  of  the  differing  sections, 
stretches  may  be  found  where  the  river  is  in  a  state  of  equilibrium, 
neither  attacking  banks,  overflowing,  nor  depositing,  and  scouring  its 
bottom  only  during  extreme  high  floods.  Particular  attention  should 
be  paid  to  such  portions  of  the  river-bed,  and  all  its  properties  ascer- 
tained, such  as  geological  formation,  character  of  the  banks,  slope  of 
banks,  their  vegetation,  grade  of  the  river-bed,  its  cross-section,  hori- 
zontal alignment,  and  the  character  of  the  debris.  In  the  writer's 
opinion,  these  properties  must  form  the  basis  for  the  solution  of  the 
l)roblem  at  hand.  Nature  often  will  indicate  what  type  of  channel 
will  best   serve  the  purpose. 

In  the  discussion  which  follows  reference  is  made  by  way  of 
example  to  the  San  Gabriel  Eiver  as  being  a  characteristic  normal 
stream,  and  one  of  the  most  important  in  Southern  California.  It 
has  a  water-shed  above  the  mouth  of  its  canyon  of  222  sq.  miles,  and 
a  flood  peak  exceeding  30  000  sec-ft. 

Every  one  of  the  larger  rivers  exhibits  at  least  the  following  char- 
acteristics : 

1.  A  mountain  section,  in  which  stream  action  is  erosional,  this 
section  being  defined  as  extending  from  the  source  of  the  stream  to 
the  mouth  of  the  canyon. 
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2.  A  debris  cone,  extending  from  the  moutli  of  the  canyon  as  far  as 
river  action  is  alluvial. 

3.  A  valley  section,  beginning  at  the  foot  of  the  debris  cone, 
where  river  action  becomes  erosional.  This  district,  as  far  as  the 
tidal  rivers  are  concerned,  may  be  defined  as  extending  to  the  delta, 
while  with  intercepting  streams  it  would  reach  to  the  point  of  junc- 
tion with  the  main  stream.  River  action  in  the  valley  section,  as 
a  rule,  starts  with  erosion.  A  few  miles  below,  it  may  turn  into  allu- 
vial action,  then  back  to  erosional,  and  again  to  alluvial.  The  alterna- 
tion is  apparently  more  frequent  in  the  smaller  than  in  the  larger 
streams. 

4.  A  delta  section,  which  is  the  last  alluvial  sector,  and  terminates 
at  tide-water. 

Description  of  Characteristics  of  Individual  Sections. 

The  Mountain  Section. — The  mountain  ranges  of  Southern  Cali- 
fornia rise  from  1 000  to  10  000  ft.  above  sea  level.  The  foot-hill 
region  along  the  line  where  canyons  debouch  into  the  valleys,  is  about 
at  an  elevation  of  1  000  ft.  By  far  the  greatest  portion  of  the  moun- 
tainous area  is  below  Elevation  6  000.  As  far  as  the  San  Gabriel,  San 
Bernardino,  and  San  Jacinto  blocks  are  concerned,  the  formation  is 
granitic  and  metamorphic,  including  gneisses  and  schists.  The  out- 
lying hills  are  either  shale  or  old  alluvial  formation.  An  exception  to 
this  rule  is  found  in  the  Santa  Monica  and  Ventura  Mountains,  which 
are  sedimentary. 

As  a  rule  the  mountains  are  covered  either  with  dense  brush  or 
timber.  The  lower  timber  line  is  at  5  000  ft.  Invariably,  it  is  found 
that  slopes  dipping  to  the  north  have  a  better  forest  cover  than  those 
more  directly  exposed  to  the  rays  of  the  sun.  A  shady  slope  shows  a 
thicker  crust  of  earth  than  a  sunny  one.  The  absence  of  a  brush  cover 
exposes  the  slope  to  washing,  leaving  often  only  a  thin  crust  of  earth 
overlying  bed-rock. 

The  grades  of  the  mountain  sides  are  very  steep,  slopes  of  2  000 
ft.  per  mile  being  common;  consequently,  the  stream  beds  of  the  side 
canyons,  which  may  be  called  primary  creeks,  are  equally  steep. 
These  primary  streams  generally  flow  on  bed-rock,  often  along  fault 
lines,  and  in  narrow  gorges.  The  action  of  the  floods  keeps  these 
gorges  well  scoured.  It  is  believed  that  the  quantity  of  debris  trans- 
ported by   individual   primary   canyons   is   comparatively   small.     The 
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writer  has,  however,  no  specific  data  to  offer  in  support  of  this  opin- 
ion, and  reliable  information  on  the  subject  is  much  needed. 

The  steep  primary  canyons,  as  a  rule,  discharge  into  a  collecting 
channel  of  much  flatter  grade.  Always  a  short  distance  below  the 
l)oint  of  a  junction  is  to  be  found  a  deposit  of  debris,  which  is 
really  the  debris  cone  of  the  primary  channel.  Since  primary  chan- 
nels, as  a  rule,  follow  in  rapid  succession,  it  is  found  that  the  inter- 
cepting channel  presents  a  comparatively  wide  bed  of  deposits  of 
large  boulders,  gravel,   and   sand   along  its  entire  length. 

In  order  to  make  this  description  more  tangible,  reference  is  made 
to  the  West  Fork  of  the  San  Gabriel  River.  This  fork  issues  from 
San  Gabriel  peak,  with  an  elevation  of  6  152  ft.,  as  a  primary  creek  for 
about  li  miles,  and  drops  to  an  elevation  of  3  500  ft.,  where  it  assumes 
the  role  of  an  intercepting  channel. 

The  general  course  of  the  West  Fork  is  easterly,  intercepting 
numerous  primary  channels,  and  some  minor  intercepting  channels 
from  both  the  north  and  south  sides.  The  length  of  the  intercept- 
ing channel  is  about  14  miles,  and  the  drop  2  200  ft.,  to  the  junction 
with  the  East  Fork  of  the  San  Gabriel  River,  at  an  elevation  of  1  360 
ft.  The  primary  tributaries  intercepted  by  the  West  Fork  have  an 
average  grade  of  2  000  ft.  to  the  mile,  while  the  intercepting  channel 
itself  averages  160  ft.  to  the  mile.  From  the  junction  of  the  West 
and  East  Forks  to  the  mouth  of  the  canyon  at  Azusa,  the  distance 
is  9  miles,  and  the  drop  about  600  ft.  Although  it  is  quite  clear  that 
the  primary  channels  are  under  the  constant  action  of  erosive  forces, 
it  would  appear  that  th^  secondary  or  intercepting  channel  remains 
more  or  less  in  a  state  of  equilibrium.  During  each  flood,  primary 
channels  will  bring  certain  quantities  of  debris  into  the  valley,  and 
these,  in  turn,  are  carried  on  during  the  flood,  with  the  result  that, 
over  a  period  of  years,  these  intercepting  channels  remain  about  the 
same,  showing  neither  permanent  cutting  nor  alluvial  action.  This 
fact  should  be  remembered  in  the  discussion  of  the  effect  of  check 
dams;  .because  should  the  transportation  of  the  coarse  debris  from 
a  primary  to  an  intercepting  channel  be  stopped,  the  stream,  when 
reaching  the  latter,  would  have  a  capacity  to  load  itself  with  a  new 
burden,  and  would  begin  erosion  until  a  flatter  grade  had  been  formed 
and  a  new  state  of  equilibrium  established. 
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Attention  is  called  to  another  fact — the  comparatively  short  length 
and  low  drop  of  an  intercepting  channel,  as  compared  with  the  sum  of 
the  lengths  and  drops  of  the  primary  channels  which  feed  it.  The 
difference  is  particvilarly  striking  in  the  drop,  which  may  be  only  one- 
twentieth  of  that  of  the  primary  channels.  These  facts  should  receive 
attention  in  considering  the  feasibility  of  constructing  check  dams  over 
an  entire  water-shed.  If  it  is  simply  desired  to  arrest  the  trans- 
portation of  debris,  it  might  be  done  at  less  expense  in  the  intercept- 
ing channel  than  in  its  primary  tributaries. 

The  canyons,  while  all  steep,  do  not  all  have  the  characteristics 
of  highly  erosional  channels.  Canyons  filled  with  large  deposits  of 
alluvial  materials,  particularly  of  old  alluvium,  are  frequent.  These 
deposits  are  well  consolidated,  are  covered  with  brush  and  timber,  and 
apparently  absorb  a  large  proportion  of  the  rainfall,  even  during 
periods  of  heavy  freshets.  They  invariably  produce,  comparatively 
speaking,  a  prolific  summer  flow.  Their  stream  beds  indicate  that 
flood  discharge  occurs  in  a  moderate  volume,  as  compared  with  can- 
yons which  may  be  immediately  adjoining,  and  which  have  all  the 
markings  of  wild  storm  channels.  Apparently,  in  these  canyons, 
Nature  has  produced  what  man  is  trying  to  accomplish,  and  for 
this  reason  they  should  be  studied  in  solving  problems  of  river 
improvement. 

Summarizing  the  characteristics  of  the  mountain  section,  it  may 
be  stated  that  it  has  the  steepest  grades,  the  most  rapid  run-off,  the 
highest  velocities,  and  last,  but  not  least,  it  is  the  original  source 
of  all  debris. 

As  the  disintegration  of  rocks  and  the  formation  of  debris  cannot 
be  checked,  there  remains  the  prevention  of  its  transportation  into 
the  valley  below. 

The  Dehris  Gone. — Below  the  mouth  of  a  canyon,  grades  become 
flatter,  and  the  coarser  debris  brought  down  from  the  mountain  section 
is  deposited  in  fan-shaped  areas,  commonly  called  debris  cones,  and 
here  defined  as  extending  from  the  mouth  of  the  canyon  as  far  down 
stream  as  action  is  alluvial.  Erosional  action  and  the  transportation 
of  detrital  matter  in  the  mountain  section  may  be  defined,  therefore, 
as  the  "cause",  and  the  formation  of  the  debris  cone  as  the  "effect." 

The  channel  on  a  debris  cone  is,  as  a  rule,  a  pronounced  cut,  not 
always  entirely   straight,  but  not  materially  deviating  from  the  line 
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of  steepest  grade.  A  slight  shifting  at  the  apex,  however,  may  cause 
the  stream  to  follow  an  entirely  new  path,  although  still  along  a  line 
of  steepest  gradient.  It  is  a  fact  that  the  San  Gabriel  River  at  Azusa 
might  find  a  channel  either  side  of  its  present  course.  In  either  case, 
it  would  invade  a  large  area  now  in  a  high  state  of  cultivation. 

In  the  very  nature  of  things,  it  is  difficulty  if  not  impossible,  to 
maintain  a  stream  on  the  debris  cone  permanently  in  the  same  channel. 
Fig.  2,  compiled  from  data  contained  in  the  Los  Angeles  County  Flood 
Control  Report  of  January  2d,  1917,  represents  a  cross-section  through 
the  debris  cone  4  miles  below  Azusa. 


8  000         10  000 
Fig.    2. 

The  cone  covers  a  roughly  triangular  area,  with  its  apex  at  the 
mouth  of  the  canyon  at  Azusa  at  an  elevation  of  750  ft.,  and  with  a 
base  about  3  miles  wide  at  a  distance  of  6  miles  below  Azusa.  The 
debris  at  the  apex  varies  from  large  boulders,  weighing  several  tons, 
to  coarse  gravels,  while  at  the  base  the  largest  boulders  may  average 
200  lb.  At  the  base  (Elevation  350),  the  river  divides  into  two  chan- 
nels, the  Rio  Hondo,  flowing  southwest,  and  the  East  San  Gabriel, 
flowing  south.  At  present,  by  far  the  largest  portion  of  a  flood  finds 
its  way  into  the  Rio  Hondo. 

On  the  debris  cone  much  seepage  occurs  into  the  underlying  gravel 
beds,  particularly  during  heavy  storms.  The  percentage  of  seepage  in- 
creases as  the  debris  becomes  smaller  and  more  uniform  in  size.  The 
writer's  experience  has  shown  that  an  aggregate,  such  as  is  generally 
used  for  concreting,  presents  an  excellent  seepage  bed,  while  large 
boulders  and  coarse  gravel  reduce  the  percentage  of  absorbing  voids. 
Still  better  results  are  obtained  with  fine  sands,  but  they  are  not  always 
to  be  found  on  the  cone.  The  water-plane  under  a  debris  cone  is, 
as  a  rule,  at  considerable  depth,  from  100  to  200  ft.  or  more  below  the 
surface ;  so  that  storage  basins  of  large  capacity  are  often  available. 

During  the  peak  of  floods  the  quantity  of  silt  in  suspension  is 
large,  and  such  muddy  water  is  not  absorbed.  It  has  become  the  prac- 
tice in  artificial  spreading  works  not  to  divert  any  water  during  the 
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first  day  or  two  of  a  flood,  so  as  to  eliminate  the  muddy  water  which 
would  silt  up  the  pores  of  the  gravel  beds.  If,  therefore,  artificial 
absorption  be  practiced  to  reduce  a  peak  load,  the  first  requisite  will 
be  that  the  quantity  of  silt  in  suspension  be  very  materially  reduced. 
The  greatest  difficulty  so  far  encountered  with  unimproved  streams, 
however,  is  the  instability  of  the  channel  on  the  cone  and  the  danger 
of  causing  diversions,  for  which  the  manipulator  would  be  responsible. 

The  action  of  a  heavy  flood  in  most  channels  is  to  tear  up  the 
stream  bed  and  produce  temporary  scouring.  Subsequently,  during 
the  receding  of  the  river,  the  scoured  bed  is  refilled.  Since  streams 
always  carry  some  silt,  the  effect  of  a  receding  stream  is  to  silt  up 
the  pores  in  the  gravel  of  a  debris  cone,  making  it  almost  water- 
tight. A  great  deal  depends  on  the  formation  which  the  stream 
traverses  in  its  upi^er  course.  Wherever  there  are  lime  deposits  or 
clay,  the  sealing  process  is  almost  perfect.  The  best  example  of  such 
silting  is  probably  the  Whitewater  Eiver  near  Banning,  which  most 
of  the  time  has  a  milky  appearance  from  the  silt  it  carries,  which 
silt  is  extremely  effective  in  sealing  the  pores  after  the  winter  floods. 

It  is  essential,  if  the  natural  seepage  be  maintained,  that  floods 
should  occur,  which  will  tear  up  the  river-bed  and  re-open  the  pores. 
The  tearing-up  process  is  the  most  important  function  of  a  flood  and 
furthers  natural  absorption. 

The  changes  in  the  course  of  a  stream  on  its  debris  cone  presents 
a  criterion  from  which  conclusions  might  be  drawn  as  to  the  quantity 
of  debris  produced  in  the  mountain  section.  No  information  has  come 
to  the  writer's  knowledge  that  either  the  San  Gabriel  Eiver  or  the 
Santa  Ana  Eiver  has  materially  changed  its  course  during  the  last 
60  years. 

The  improvement  contemplated  by  the  Los  Angeles  County  Flood 
Control  District  for  the  San  Gabriel  Eiver  cone  is  described  in  its 
Eeport  of  1917,  page  29,  as  follows: 

"The  work  required  is  the  excavation  of  a  channel  400  ft.  wide 
and  4  ft.  deep  to  form  a  minor  or  interior  channel.  The  material 
from  this  excavated  channel  is  to  be  placed  in  levees  upon  either 
side  of  the  channel,  and  at  a  distance  varying  from  600  ft.  to  i  mile, 
as  shown  upon  the  Plate,  This  boulder  material  is  to  form  levees 
which  will  be  12  ft.  wide  on  top,  the  slope  on  the  water  side  will  be 
3  horizontal  to  1  vertical,  and  upon  the  back  or  land  side  will  be  1^ 
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horizontal  to  1  vertical;  the  elevation  of  the  tops  of  these  levees  to  be 
18  ft,  above  the  bottom  of  the  minor  or  interior  channel.  This  minor 
channel  will  provide  for  the  carrying  of  ordinary  floods,  say,  up  to 
20  000  sec-ft.,  while  when  the  great  floods  of  40  000  or  50  000  cu.  ft. 
IX!r  sec.  come,  the  entire  area  between  levees  amounting  to  2  500  acres 
will  be  flooded,  thereby  providing  a  large  spreading  ground.  This 
design  of  a  minor  and  major  channel  will  have  a  tendency  to  hold  the 
principal  thread  of  the  main  current  near  the  center  of  the  minor  or 
deeper  channel,  and  thereby  reduce  the  velocities  near  the  levees,  on 
the  whole  having  a  tendency  to  arrest  velocity  and  precipitate  the 
detritus,  and  to  cause  as  much  of  the  flow  as  possible  to  percolate 
and  reach  the  artesian  water  through  the  coarse  materials  at  the 
head  of  the  valley.     *     *     * 

"*  *  *  It  should  now  be  distinctly  understood  that  the  plan 
of  the  channel  here  outlined,  and,  for  that  matter,  any  other  channel 
in  a  detrital  country,  will  require  examination  and  correction  after 
every  flood.  Great  floods  coming  out  of  the  San  Gabriel  canyon 
always,  when  at  peak,  bring  great  loads  of  detrital  matter  which  are 
dropped  by  a  very  sensitive  natural  law  as  the  velocity  or  carrying 
power  of  the  stream  weakens  with  every  slight  reduction  of  the 
gradient,  and  a  heavy  part  may  be  dropped  by  one  storm  a  short 
distance  down  this  very  large  channel,  while  the  next  flood  wave 
being  larger  or  smaller,  may  drop  its  load  farther  down,  or  higher 
up.  This  condition  must  be  watched  with  a  vigilant  eye  and  removed 
so  thoroughly  after  each  storm  as  to  bring  both  the  minor  or  interior 
channel  and  the  larger  or  major  channel  to  a  carrying  capacity.  If 
this  maintenance  is  neglected,  disaster  will  follow." 

Effective  control  of  floods  on  the  debris  cone  requires,  first,  that 
the  stream  arrive  at  the  mouth  of  the  canyon  delivered  of  its  rolling 
debris;  second,  that  the  stream  be  prevented  from  resuming  erosive 
action  on  its  way  down  the  cone;  third,  that  the  stream  arrive  at  the 
mouth  of  the  canyon  delivered  of  the  larger  portion  of  its  sediments 
in  suspension;  and  fourth,  that  means  be  provided  to  induce  the 
seepage  into  the  ground  of  a  large  percentage  of  the  flood  flow,  par- 
ticularly of  the  peak  load. 

TJie  Valley  Section. — A  stream,  having  delivered  itself  on  the 
debris  cone  of  its  burden  of  coarse  detritus,  such  as  boulders,  large 
gravel,  and  coarse  sand,  has  a  scouring -capacity  from  the  point  where 
it  leaves  the  cone,  and,  therefore,  will  produce  a  stream-bed  in  cut. 
Proceeding  down  stream  the  cut  gradually  becomes  shallower  and  a 
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deposit  of  sediment  takes  place.  With  most  rivers  there  occurs  in 
the  valley  section  a  succession  of  erosional  and  alluvial  stream  activity. 

A  channel  in  cut  has  a  more  or  less  rectangular  cross-section, 
sometimes  with  well-developed  berms.  The  formation  in  the  valley 
districts  is  an  alluvium,  consisting  of  gravelly  or  sandy  loam,  which 
becomes  finer  with  lower  elevations,  constituting  river  banks  that 
readily  succumb  to  scouring  action  under  high  velocities.  The  floor 
of  a  channel  consists  of  different  materials  than  the  banks.  The 
high  flood  velocities  of  a  cutting  stream  have  a  distinct  scouring 
effect  on  the  bottom,  and  the  materials  forming  it  are,  during  the 
flood  flow,  in  motion  to  great  depth.  A  large  quantity  of  sand  and 
silt  is,  therefore,  liberated  and  set  in  motion,  which  ultimately  will  be 
laid  down  where  grades  become  flatter  and  velocities  lower.  This 
debris  in  traction  undergoes  a  natural  process  of  assortment,  the 
heavier  sinking  while  the  lighter  remains  near  the  top,  with  the  silt 
floating  off  in  suspension.  A  test  hole  in  a  river-bed  would  show  a 
fairly  well  assorted  deposit,  ranging  from  sand  on  the  surface  to 
gravel  and  small  boulders  at  greater  depth.  As  the  flood  recedes  the 
bed  is  refilled,  and  over  a  series  of  years  its  profile  and  depth  remain 
about  the  same. 

From  observations  on  the  Santa  Ana  River  by  Mr.  G.  O.  Newman 
in  1892,  it  was  concluded  that  the  deposits  forming  the  bed  at  the  point 
of  observation  were  in  motion  during  flood  to  a  depth  of  at  least  15  ft. 

The  volume  of  debris  liberated  and  movied  on  account  of  erosion 
of  the  channel  floor  is  many  times  greater  than  that  produced  by 
washing  of  banks.  Scour  of  the  channel  floor  is  at  its  height  during 
the  peak  flow,  while  undermining  of  banks  is,  as  a  rule,  more  pro- 
nounced during  a  protracted  receding  flood,  as  previously  mentioned. 
The  damage  in  an  erosional  section  is  caused  by  undermining  of  the 
banks,  not  by  overflow. 

The  effect  of  the  erosional  action  and  the  loading  of  a  river  becomes 
manifest  proceeding  down  stream  under  a  flattening  gradient.  The 
channel  becomes  gradually  shallower  and  the  stream  drops  its  debris 
and  eventually  overflows  its  banks.  This  process  is  sometimes  so 
pronounced  as  to  produce  a  secondary  debris  cone  with  its  char- 
acteristic steepest  gradients  along  lines  running  through  its  apex. 
An  example  is  to  be  found  in  the  Los  Angeles  River  which,  some 
years  ago,  had  its  course  from  Fruitland  south,  passing  between  Bell 
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Station  and  Huntington  Park,  while  to-day  it  flows  from  the  apex 
of  its  secondary  debris  cone  at  Fruitkmd  in  a  southeast  direction, 
passing  east  of  Bell  Station. 

As  a  rule  there  is  a  pronounced  small  channel  in  these  alluvial 
sectors. 

Fig.  5  is  a  cross-section  of  the  Rio  Hondo  at  the  Stewart  and  Gray 
Road,  just  below  Downey,  where  the  river  begins  to  overflow.     The 
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Fig.  6. 
cross-sectional  area  is  600  sq.  ft.  as  compared  with  14  000  sq.  ft.   at 
Pomona  Boulevard,  as  shown  on  Fig.  3.     (See  also  Fig.  6.) 

Below  an  alluvial  section  there  invariably  follows  an  erosional 
one,  and  vice  versa,  until  the  stream  is  absorbed  by  a  larger  one  or 
enters  its  delta.  For  the  Rio  Hondo  the  last  erosional  sector  is 
located  between  Downey  and  Dominguez,  below  the  junction  with  the 
Los  Angeles  River.  The  slower  velocities  in  an  alluvial  or  inundated 
section  are  favorable  for  the  absorption  of  flood-water,  provided  the 
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water  is  reasonably  clear  and  the  water-plane  at  some  depth  below 
the  surface. 

It  would  appear  rational  to  assume  that  after  a  long  period  of 
years  a  stream  would  change  its  activity  in  a  locality  from  alluvial 
to  erosional,  and  vice  versa. 

There  is  a  wide  diiierence  in  the  character  and  volume  of  flood 
flow  from  forested  or  brush-covered  mountainous  water-sheds,  as  com- 
pared with  urban  or  interurban  drainage  areas.  Drainage  channels 
issuing  from  the  latter  have  no  debris  cone  and  move  a  large  quantity 
of  detrital  matter  into  the  valley  section.  The  effect  of  this  is  notice- 
able particularly  during  a  series  of  years  of  moderate  or  deficient  rain- 
fall. Years  may  pass  without  the  heavy  rains  which  produce  a  mod- 
erate flood  run-off  in  the  mountains,  while  occasional  short  but  intense 
showers  may  cause  a  flashy  run-off  from  city  and  interurban  streets, 
of  sufficient  force  to  carry  a  considerable  load  of  sediment  into  the 
smaller  natural  drainage  channels.  The  volume  of  flood  flow  may 
be  sufficient  to  reach  a  main  drainage  artery;  being  without  support 
from  the  mountains,  it  may  not  reach  tide- water,  but  slowly  seeps 
away.  It  also  occurs  that  a  flood  flow  may  be  of  such  short  duration 
that  it  will  not  pass  beyond  a  minor  branch  channel. 

However,  in  each  case,  there  will  be  a  deposit  of  detrital  matter, 
at  least  along  portions  of  secondary  channels,  and  sometimes  over 
portions  of  a  main  channel.  The  cumulative  effect  over  a  period  of 
years  of  such  stream  activity  is  a  partial  filling  up  of  the  affected 
river-beds,  with  the  result  that  they  are  not  in  shape  to  take  care 
of  a  sudden  exceptional  flood.  The  remedy  commonly  resorted  to  is 
to  provide  a  compound  cross-section  with  a  small  central  channel 
and  wide  berms.  In  order  to  be  effective,  however,  this  type  of  con- 
struction must  be  carried  clear  to  the  sea. 

The  present  methods  of  improvement  in  the  valley  section  are 
bank  protection  by  pile  and  wire  entanglement  for  erosional  river- 
beds, and  levees  for  alluvial  ones.  No  attempt  has  been  made  with 
larger  streams  to  check  bottom  erosion  by  the  introduction  of  fixed 
sills. 

A  peculiar  feature  of  the  valley  zones  are  the  ''narrows"  which 
form  what  might  be  called  fixed  points  in  the  valley  course  of  a 
river,  where  the  river  must  pass  regardless  of  what  action  might  take 
place  in   its  course  above  or  below.     The  effect  of  narrows  is  mani- 
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fested  not  only  on  the  surface  streams,  but  also  on  the  underflow,  in 
that  the  contraction  of  the  valley  brings  the  underflow  to  the  surface, 
and  produces  artesian  or  rising  streams  and  artesian  flow  in  cased 
wells. 

Reviewing  the  characteristics  of  the  valley  section,  it  is  found  that 
the  flood  channels  appear  as  alternation  of  erosional  channels  and  more 
or  less  pronounced  alluvial  cones.  The  stream  reaches  the  valley  sec- 
tion with  a  capacity  to  increase  its  burden,  and  invariably  leaves  it 
with  a  full  load.  Damage  is  caused  by  the  washing  of  banks  in 
erosional  channels,  and  by  inundation  in  alluvial  ones. 

River  control  in  the  valley  section  requires  the  prevention  of 
erosion  and  the  transportation  of  detrital  matter,  alternating  with 
protection  from  inundation,  with  the  ultimate  purpose  of  delivering  at 
the  delta  a  stream  free  from  debris  in  traction,  and  clear  of  the  major 
portion  of  its  sediments  in  suspension.  Improvements  on  the  debris 
cone  and  in  the  mountain  section  above,  unless  resulting  in  a  reduc- 
tion of  volume  of  stream  flow,  are  of  no  material  beneficial  effect  in 
the  valley  section.  In  fact,  an  attempt  to  clarify  the  stream  and  to 
deliver  clear  water  into  the  valley  section  would  be  positively  injurious, 
unless  accompanied  by  the  introduction  of  flatter  gradients. 

Exceptional  as  well  as  small  flood  discharge  must  be  taken  into 
consideration,  and  particularly  the  cumulative  effect  of  exclusively 
moderate  or-  small  flood  flow  over  a  series  of  years. 

The  Delta  Section. — In  the  delta  section,  grades  continue  to  flatten 
down  to  such  an  extent  that  the  action  of  the  river  becomes  alluvial, 
building  up  a  cone  of  sand  and  silt.  As  a  rule,  the  stream  channel  is 
quite  shallow  and  of  small  carrying  capacity,  so  that  even  ordinary 
floods  produce  inundations.  Shifting  of  the  channel  occurs  more 
frequently  than  on  the  debris  cone.  A  single  flood  may  produce 
deposits  over  large  areas,  of  1  ft.  or  more,  as  has  occurred  near  Long 
Beach  during,  the  floods  of  the  Rio  Hondo-Los  Angeles  River. 

For  this  river  the  delta  starts  at  Dominguez  at  an  elevation  of 
50  ft.,  about  10  miles  from  tide-water,  with  a  grade  of  7  ft.  to  the  mile, 
while  in  the  vicinity  of  tide-water  it  falls  to  2  ft.  per  mile.  Fig.  7 
gives  a  cross-section  of  the  delta  between  the  Dominguez  and  Long 
Beach  Mesas.  It  will  be  noticed  that  the  country  is  flat  and  that 
there  is  no  pronounced  channel  of  large  capacity.  This  area  has  been 
inundated  during  heavy  floods  over  its  entire  width. 
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If  natural  conditions,  such  as  grades,  volume  of  flow,  and  silt, 
would  permit  a  solution  of  the  problem  in  the  delta  district,  stretches 
would  be  found  where  the  stream-bed  is  in  a  state  of  stable  equilibrium, 
and  such  stretches  would  indicate  the  grades  and  character  of  chan- 
nel required.  In  a  typical  delta,  the  writer  has  nowhere  found  such 
conditions. 

At  the  estuaries  of  streams  are  found  almost  invariably  large  tidal 
flats,  often  with  a  considerable  number  of  tidal  channels  and  lagoons. 
The  banks  of  the  tide  flats  are  about  at  the  elevation  of  high  tide, 
between  5  and  6  ft.  above  mean  low  water.  Where  the  area  occu- 
pied by  the  tidal  channels  and  lagoons  is  of  considerable  extent,  so 
as  to  produce  a  tidal  prism  of  some  magnitude,  the  estuary  is  open 
all  the  year  round,  regardless  of  the  fact  that  the  rivers  dry  up  in 
summer,  as,  for  example,  at  Alamitos  Bay,  Newport  Beach,  Playa  del 
Eey,  and  Long  Beach.  In  many  streams,  however,  the  tidal  prism  is 
not  sufiiciently  large,  and  breaker  action  closes  the  estuary  soon  after 
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the  winter  floods,  to  remain  in  this  condition  until  the  next  flood. 
These  conditions  are  observed  at  Santa  Barbara,  at  Hueneme,  and  in 
many  estuaries  of  the  minor  rivers. 

The  average  rise  of  tide  in  vSouthern  California  is  between  5  and  6 
ft.,  the  maximum  being  between  8  and  9  ft. 

There  is  a  strong  littoral  current  along  the  coast  of  Southern 
California,  running  in  a  southeast  direction.  Its  effect  has  been 
to  shift  the  mouths  of  the  streams  down  coast,  there  being  a  constant 
scouring  action  on  the  south  side  of  the  estuary.  This  has  come  to 
the  writer's  notice  particularly  at  Long  Beach.  Some  of  the  older 
coast  survey  maps  which  show  the  estuary  at  Long  Beach,  show  the 
outlet  about  i  mile  west  of  the  present  lift-bridge  of  the  Salt  Lake 
Railroad.  When  in  the  early  Nineties,  the  Los  Angeles  Terminal 
Railway,  now  the  Salt  Lake  Railroad,  built  its  trestle  across  the 
estuary,  it  was  found  difficult  to  prevent  the  scouring  of  the  eastern 
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embankment,  and  many  carloads  of  boulders  and  scrap  iron  were 
dumped  to  consolidate  the  east  bank  at  the  crossing.  The  bridge  was 
about  500  ft.  inland  from  the  high  tide  line.  However,  the  littoral 
current  was  strong  enough  to  produce  a  deflection  along  the  beach,  as 
shown  in  Fig.  8. 

The  deflection  of  an  estuary  continues  until  checked  by  a  resisting 
formation,  like  the  shale  hills  of  Playa  del  Eey,  or  the  clay  mesas  of 
Seal  Beach,  Huntington  Beach,  and  Manhattan  Beach. 

If  it  happens  that  a  flood  is  great  enough  to  cut  through  the  sand 
spit  at  its  land  end,  a  direct'  outlet  into  the  ocean  will  be  established 


along  the  lines  of  steepest  grade,  as  occurred  with  the  Santa  Ana  Eiver 
during  the  flood  of  1916,  when  it  abandoned  Newport  Beach  lagoon  and 
estuary,  and  cut  a  direct  channel  to  the  beach  about  2  miles  west  of  the 
estuary. 

After  such  a  direct  outlet  is  cut,  the  littoral  current  immediately 
resumes  its  action  tending  to  shift  the  estuary  again  to  the  south. 
Eventually,  the  effect  will  be  a  gradual  obliteration  of  the  old  sand- 
spit  and  the  formation  of  a  new  one  in  the  wake  of  the  shifting 
estuary. 

An  example  of  a  river  the  delta  of  which  begins  only  at  tide-water, 
is  the  Santa  Clara  in  Ventura,  County.    The  peculiarity  of  this  river  is 
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that  from  Santa  Paula  to  tide-water,  or  a  distance  of  16  miles,  the 
grade  changes  very  slightly,  namely,  from  16.7  ft.  to  13.5  ft.  per  mile. 
As  a  consequence,  the  river  is  in  cut  practically  to  the  beach.  At  the 
State  Highway  bridge  near  El  Eio,  about  half  way  between  Ventura 
and  Oxnard,  and  4^  miles  from  tide-water,  the  river  runs  still  in  a 
well  pronounced  cut,  at  an  elevation  of  62  ft.  above  sea  level.  Charles 
W.  Petit,  Assoc.  M.  Am.  Soc.  C.  E.,  County  Engineer  of  Ventura 
County,  has  stated  that  the  elevation  of  the  river  bottom  at  the  bridge 
did  not  change  at  all  between  1896  and  1912.  The  problem  on  the 
lower  Santa  Clara  River  is,  therefore,  clearly  one  of  bank  protection. 

Summarizing  conditions  in  the  delta  section,  it  may  be  stated  that 
they  are  those  of  a  river  running  on  a  flattening  grade,  and  therefore 
unable  to  carry  its  load  of  sediment.  The  result  is  the  building  up  of 
a  delta,  or  sedimental  cone,  over  which  the  stream  spreads  out  and 
shifts  its  course  with  every  large  flood.  It  is  not  possible  to  improve 
the  general  condition  of  grades.  Some  relief  may  be  gained  by  con- 
centrating, the  flow  between  levees  and  giving  the  channel  the  shortest 
route  possible  to  tide-water,  as  is  proposed  for  the  Rio  Hondo-Los 
Angeles  River. 

However,  the  basic  trouble  is  the  sediment,  and  this  can  only  be 
eliminated  by  preventing  its  accumulation  in  the  preceding  erosional 
section.  A  stream  arriving  at  the  head  of  its  delta  in  a  more  or  less 
clarified  state,  would  have  a  capacity  to  erode  and  cut  a  deeper  channel, 
even  on  the  flattening  gradient  of  the  delta  formation,  and  it  is  con- 
ceivable that  during  moderate  floods  it  might  be  able  to  take  care  of 
itself  without  further  improvement.  For  extraordinary  floods,  the 
inundation  area  should  be  defined  by  levees  and  its  use  for  residential 
or  industrial  purposes  prevented. 

The  littoral  current  which,  in  this  section  of  the  coast,  tends  to 
deflect  an  estuary  in  a  southeast  direction,  will  exercise  a  marked 
influence  on  the  land  water  flood  problems. 
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Synopsis. 

This  paper  presents  a  chart  for  the  comprehensive  plotting  of  water 
turbine  characteristics.  The  use  of  this  chart  would  enable  the  man- 
ufacturer of  a  water-wheel  to  show  simply  and  glearly  the  performance 
of  his  turbine  under  any  and  all  conditions.  It  would  enable  the  pur- 
chaser intelligently  to  weigh  the  merits  of  different  turbines  and  their 
compliance  with  specified  requirements. 

The  arrangement  of  the  paper  is  as  follows : 

1.  The  Need  of  Comprehensive  Plotting. 

2.  Specific  Characteristics  of  Water  Turbines. 

3.  Description  of  the  Chart. 

4.  Typical  Water  Turbines  of  American  Manufacturers. 

5.  Method  of  Using  the  Chart. 


1.  The  Need  of  Comprehensive  Plotting. 
The  test  performance  of  a  water  turbine  is  most  commonly  rep- 
resented by  a  series  of  curves,  one  for  each  gate-opening  used  in  the 
test.  Two,  or  sometimes  three,  sets  of  such  curves  are  usually  presented. 
For  all  these  curves  the  horizontal  scale  is  laid  off  in  terms  of  the 
speed  under  a  given  head.  For  one  set  the  vertical  scale  is  efficiency, 
for  the  other,  it  is  power  output,  and  sometimes  a  third  set  is  added, 
showing  the  discharge. 

*  This  paper  will  not  be  presented  for  discussion  at  any  meeting  of  the  Society, 
but  written  communications  on  the  subject  are  invited  for  subsequent  publication  in 
Proceedinys,  and  with  the  paper  in  Transactions. 
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Such  curves  do  not  give  a  sufficiently  clear  indication  of  the  results 
that  would  be  obtained  at  any  other  gate-opening  not  included  in  the 
tests.  An  engineer,  if  he  has  made  a  study  of  the  performance  of  water 
turbines — but  not  unless  he  has  made  such  a  study — can  interpret  these 
curves  and  fit  them  to  any  desired  conditions  of  head,  speed,  discharge, 
etc.  Most  engineers,  however,  are  busy  men,  and  after  learning  that 
the  specific  speed  of  a  water  turbine  is  that  speed  at  which  it  would 
run  under  a  1-ft.  head,  if  they  could  imagine  it  reduced  in  size  until 
it  developed  only  1  h.p.,  they  give  it  up  as  a  bad  job. 

The  following  diagrammatic  method  of  showing  the  performance  of 
a  water  turbine  has  proven  so  simple  and  convenient  to  the  writer,  that 
he  presents  it  for  the  consideration  of  hydraulic  engineers  and  turbine 
manufacturers. 

2.     Specific  Characteristics  of  Water  Turbines. 

We  are  concerned  with  seven  variable  quantities.     It  is,  of  course, 
the  large  number  of  variables  which  so  complicates  the  problem.     For 
convenience,  let  us  refer  to  them  by  the  following  letters: 
B  =  rated  diameter,  in  inches. 
i/=:head,  in  feet. 

N  =  speed,  in  revolutions  per  minute. 
P^  power  output,  in  horse-power. 
Q  =  discharge,   in   cubic  feet  per  second. 
Gate-opening. 
Efficiency. 

For  various  reasons  large  units  may  show  a  slightly  increased 
efficiency  over  small  models  under  all  conditions  of  operation,  but 
it  is  aside  from  the  purpose  of  this  paper  to  discuss  the  extent  of  such 
an  increase,  and  no  further  account  will  be  taken  of  it.  No  attempt 
will  be  made  to  discuss  the  design  of  turbines,  but  certain  character- 
istics will  be  stated  as  concisely  as  possible. 

It  is  characteristic  of  water  turbines  that  when  any  given  design 
or  type  is  varied  in  diameter,  all  the  dimensions,  of  course,  being  kept 
in  projjortion,  the  efficiency  will  remain  the  same,  at  the  same  gate- 
opening,  if  N  xa  varied  directly  as  sj  I{  and  inversely  as  D\  and  tlie 
resulting  F  will  vary  directly  as  H^  and  as  D'^^  and  Q  will  vary 
directly  as  \f  H  and  as  B^. 
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ence,  tlie  following  aro  twelve  simultan-eous  coustants: 

Efficiency, 

Gate-Opening, 

P 

Q 

P 

D^  1/f' 

D'  sfH' 

U"  N'"' 

Q 

P  D* 

Ht 

P 

p3 

N  K^P 

Q  H  ' 

iV^  (/   ' 

Hi 

Of  these,  the  hist  constant  is  the  one  commonly  known  as  the 
"specific  speed."  It  is  that  cozistant  wliich  expresses  the  relation 
between,  speed,  head,  and  power. 

Of  the  seven  variables  referred  to,  only  six  are  independent  vari- 
ables, since  power  output  and  discharge  are  inter-related  through  the 
efficiency.  Simplification  demands  that  either  P  or  Q  be  eliminated 
from  consideration.  The  writer  is  aware  that  he  is  departing  from 
present  practice  in  eliminating  power  output  and  retaining  discharge 
capacity. 

Performance  curves  are  usually  drawn  to  show  the  horse-power 
output,  and  with  good  reason,  as  the  turbine  user  is  looking  for  results, 
and  the  power  output  is  certainly  the  result  in  view.  However,  the 
problem  before  the  engineer  usually  involves  a  given  head  and  a  given 
discharge — to  find  the  turbine  which  will  give  the  greatest  efficiency. 
The  head  and  discharge  are  the  fundamental  quantities  with  which 
we  have  to  deal. 

For  example,  the  so-called  specific  speed  of  a  turbine,  already 
referred  to,  is  the  criterion  by  which  we  judge  whether  it  is  of  the  right 
type  to  do  its  best  at  suitable  speed  under  relatively  low  head  and  high 
discharge,  or  vice  versa.  Two  turbines  may  be  of  the  same  type  in 
this  resi>ect,  and  yet  one  may  be  much  more  efficient.  Hence,  the 
writer  claims  that  the  specific  speed  should  properly  show  the  relation 
between  speed,  head,  and  discharge,  instead  of  between  speed,  head,  and 
power. 

Therefore,  the  type  characteristics  of  a  water  turbine  may  be  ob- 
tained from  the  previous  list  of  simultaneous  constants  by  omitting 
those  involving  the  power  output.     The  form  in  which  they  are  ex- 
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pressed  subsequently  has  been  chosen  for  convenience  of  mathematical 
exjiression.  On  account  of  taking  advantage  of  a  fortunate  mathemat- 
ical coincidence,  what  the  writer  proposes  to  call  "specific  r.  p.  m.",  or 
the  relation  between  speed,  head,  and  discharge,  is  numerically  equal 
to  the  "specific  speed"  currently  expressed  as  the  relation  between 
speed,  head,  and  power,  at  the  efficiency  attained  by  wheels  of  good 
design,  namely,  88  per  cent.  Hence,  the  two  terms  are  practically 
interchangeable  in  any  general  reference  to  approximate  values. 
The  characteristics  are  as  follows: 

Specific  head 


Specific  discharge  = 
Specific  diameter  = 
Specific  r.  p.  m.      = 


Q  X  10'' 

N  i»3 
D  Hi 

IfT  X  lOi 


3.    Description  of  the  Chart. 

The  chart  is  simply  a  means  of  plotting  efficiency  and  gate- 
opening  in  terms  of  the  four  fundamental  type  characteristics  listed 
previously. 

The  plotting  of  test  data  of  any  turbine  on  this  chart  tells  the 
complete  story  of  the  performance  of  this  type  or  design  of  turbine, 
regardless  of  actual  head,  discharge,  diameter,  or  speed  of  the  turbine 
in  question;  and  the  plotted  result  can  then  be  used  to  show  the  ex- 
pected performance  under  any  other  desired  head,  discharge,  diameter, 
or  speed. 

As  the  co-ordinate  scales  for  plotting  are  fixed  and  can  easily  cover 
the  entire  range  of  turbine  design,  the  difference  between  one  type  of 
turbine  and  another  is  shown  at  once  by  the  relative  location  on  the 
chart.  For  example,  nearness  to  the  lower  right-hand  portion  of  the 
chart  means  high  speed  and  small  diameter.  Moreover,  of  several 
types  which  plot  equally  near  the  lower  right-hand  portion,  the  lowest 
is  relatively  the  fastest  and  largest  and  the  farthest  to  the  right  rel- 
atively the  slowest  and  smallest. 
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The  vertical  and  horizontal  scales  represent  the  two  most  important 
variables  with  which  we  have  to  deal,  namely,  head  and  discharge, 
respectively,  so  tliat  when  the  characteristic  curves  are  plotted  for  any 
type  of  turbine,  the  available  range  of  head  and  discharge  stands  out 
very  clearly. 

On  account  of  the  logarithmic  scale  of  the  co-ordinates,  the  range 
of  operation  of  any  two  types  may  be  compared  regardless  of  their 
location  on  the  chart.  For  example,  the  vertical  distance  enclosed  by 
the  80%  efficiency  line  is  the  measure  of  the  percentage  variation  in 
head  in  which  this  efficiency  is  equalled  or  exceeded,  and,  similarly, 
the  horizontal  distance  is  a  measure  of  the  percentage  variation  in  dis- 
charge. In  this  respect,  a  low-speed  turbine  at  the  left  of  the  diagram 
is  directly  comparable   with  a  high-speed  turbine  at  its  right. 

4.     Typical  Water  Turbines  of  American  Manufacturers. 

Only  inward  and  downward  flow  turbines  are  represented.  Plate 
IX  shows  the  characteristic  curves  of  four  turbines  made  by  one 
American  manufacturer,  covering  a  wide  range  of  conditions.  The 
specific  speeds,  at  most  efficient  operation,  are,  as  shown  by  the  chart, 
approximately  25,  47,  61,  and  90.  A  glance  shows  that  high  specific 
speed  is  evidently  obtained  at  a  sacrifice  in  efficient  range  of  discharge 
capacity. 

Plate  X  shows  the  characteristic  curves  of  two  turbines  made  by 
another  American  manufacturer,  the  specific  speeds  being  approxi- 
mately 77  and  96.  The  first  turbine  is  highly  efficient.  It  plots  low 
down  on  the  chart,  indicating  a  relatively  large  diameter.  It  should 
be  borne  in  mind  that  the  rated  diameter  is  a  more  or  less  arbitrary 
dimension  and  that  it  depends  on  the  amount  the  runner  vanes  are 
cut  away.  However,  the  point  of  measurement  of  diameter  being 
once  determined,  the  chart  gives  as  exact  relations  in  the  case  of  the 
diameter  as  of  any  other  variable.  The  second  turbine  is  remarkable 
for  its  combination  of  high  specific  speed  and  comparatively  large 
range  of  efficient  operation. 

A  great  deal  of  information  as  to  the  performance  of  American 
water  turbines,  of  tlie  inward  and  downward  flow  type,  is  condensed  in 
Plates  IX  and  X. 
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5.    Method  of  Using  the  Chart. 

Plate  XI  shows  at  the  right  a  third  Araerican  manufacturer's  tur- 
bine with  a  specific  speed  of  about  91.  The  method  of  using  the  chart 
is  described  very  briefly,  as  follows: 

Suppose  this  type  of  turbine  is  proposed  for  the  development  of  an 
available  normal  discharge  of  240  cu.  ft.  per  sec.  per  wheel,  under  a 
normal  head  of  30  ft.,  subject  to  variation  \ from,  say,  24  to  32  ft., 
often  enough  to  require  high  efficiency  at  these  heads. 

Knowing  that  fi"  =  30  ft.  and  Q  =  240  cu.  ft.  per  sec,  the  scale  of 
"specific  r.  p.  m."  can  be  easily  converted  into  one  of  speed  expressed  in 
revolutions  per  minute.  This  scale  has  been  added  to  the  chart  at  N. 
Only  those  speeds  are  marked,  which  will  give  the  required  60  cycles 
per  sec.  Similarly,  the  scale  of  specific  diameters  can  be  easily  con- 
verted into  one  of  diameter  expressed  in  inches.  This  scale  has  beei). 
added  to  the  chart  at  D.  Only  those  diameters  are  marked,  which  the 
manufacturer  can  furnish  from  stock  patterns. 

The  speed  and  diameter  may  then  be  chosen  so  that  the  turbine 
will  do  its  best  under  the  given  conditions  of  operation.  The  chart 
shows  that,  at  225  rev.  per  min.,  a  34-in.  wheel  will  operate  at  near  its 
peak  efficiency  and,  at  the  same  time,  allow  efficient  operation  at  a  con- 
siderable reduction  in  head  and  increase  in  discharge.  Hence,  this 
speed  and  diameter  are  determined  on. 

Then,  knowing  N  =  225  rev.  per  min.  and  D  =  34  in.,  the  scale  of 
specific  heads  can  be  easily  converted  into  one  of  head  expressed  in  feet, 
and  the  scale  of  specific  discharges  into  one  of  discharge  expressed  in 
cubic  feet  per  second.  These  scales  have  been  added  to  the  chart  at 
H  and  Q  and  enable  the  performance  of  the  selected  wheel  to  be  pre- 
dicted under  all  conditions  of  operation.  For  example,  the  chart 
shows : 

Under  a  24-ft.  head:  a  gate-opening  of  about  0.64  will  pass  a  dis- 
charge of  about  180  cu.  ft.  per  sec,  without  the  efficiency  going  below 
80% ;  a  0.90  gate  will  pass  about  240  cu.  ft.  per  sec,  at  an  efficiency  of 
87% ;  and  full  gate  will  pass  about  260  cu.  ft.  per  sec,  at  an  efficiency 
of  84  per  cent. 

Under  a  32-ft.  head:  a  gate-opening  of  about  0.60  will  pass  about 
190  cu.  ft.  per  sec,  without  the  efficiency  going  below  80% ;  an  0.80  gate 
will  pass  about  250  cu.  ft.  per  sec,  at  an  efficiency  of  88% ;  and  full 
gate  will  pass  about  290  cu.  ft.  per  sec,  at  an  efficiency  of  83  per  cent. 
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The  peak  efficiency  of  approximately  88.5%  will  be  attained  at  about 
0.82  gate,  with  a  discharge  of  240  cu.  ft.  per  sec,  under  a  28-ft.  head, 
and  nearly  if  not  quite  as  high  efficiency  under  the  normal  head  and 
discharge  of  30  ft.  and  240  cu.  ft.  per  sec,  at  0.79  gate. 

To  supplement  the  added  scales  of  head  and  discharge,  a  set  of 
curves  showing  actual  horse-power  delivered  under  all  conditions  could 
be  added  very  easily,  running  in  the  upper  left  to  lower  right  direction. 

To  illustrate  the  fact  that  distance,  regardless  of  location,  on  the 
chart  is  a  measure  of  range  of  operation,  scales  of  discharge,  in  cubic 
feet  per  second,  and  head,  in  feet,  have  been  added  in  the  left-hand 
portion  of  Plate  XI  to  show  the  performance  of  a  32-in.  wheel  of  low 
specific  speed,  operating  at  200  rev.  per  min.  Note  that  the  spacing 
of  these  discharge  and  head  scales  is  identical  with  that  of  the 
discharge  and  head  scales  for  the  high  specific  speed  wheel  at  the  right. 
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THE  SILT  riu)i;LiXM  of  the  zuni  reservoir* 


By  II.  F.  EoRiNsoN,  Assoc.  M.  Am.  Soc.  C.  E. 


Synopsis. 
This  paper  discusses  the  silting  up  of  reservoirs  in  the  arid  part  of 
the  United  States,  with  special  reference  to  the  Zuni  Reservoir  in  New 
Mexico,  which  shows  a  loss  of  capacity  of  CO. 7%  in  12^  years. 


In  all  reservoirs  built  in  the  western  part  of  America,  and  especially 
in  those  built  in  a  stream  bed  by  damming  the  channel,  the  silt  problem 
is  one  that  must  be  faced  sooner  or  later;  and  unless  some  means  can 
be  found  for  removing  the  silt  deposits,  the  accumulation  will  impair, 
materially,  the  storage  capacity  of  the  reservoir,  and,  at  some  date, 
controlled  by  local  conditions,  the  entire  basin  will  be  filled  to  the  brim. 

This  is  particularly  true  of  the  ephemeral,  flashy  streams,  dry  a 
considerable  portion  of  the  time  and  subject  to  freshets  and  floods  at 
intervals.  At  such  times  the  floods  of  water  coming  down  the  dry 
beds  will  erode  the  bottoms  and  banks  to  a  great  extent,  much  more 
so  than  if  the  stream  bed  was  continually  wet,  and  the  accumulation 
in  the  reservoir  will  be  much  greater  when  the  reservoir  is  in  the 
stream  channel,  as  the  entire  debris  of  the  erosion,  whether  carried  in 
suspension  by  the  water  or  rolled  along  the  bottom,  will  be  deposited 
in  the  reservoir. 

The  Zuni  Eeservoir  is  in  the  Zuni  Indian  Reservation  in  Western 
New   Mexico,  about  45  miles  south  of  Gallup.     It  is  formed  by  the 

*  This  paper  will  not  be  presented  before  any  meeting  of  the  Society,  but  written 
communications  on  the  subject  are  invited  for  subsequent  publication  in  Proceedinc/s 
and  with  the  paper  in  Transactions. 
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construction  of  a  dam  across  the  Zuni  River,  a  tributary  of  the  Little 
Colorado. 

The  dam  is  a  combination  rock  and  hydraulic  fill,  and  was  built  by 
John  B.  Harper,  M.  Am.  Soc.  C.  E.,  Superintendent  of  Irrigation  in 
the  U.  S.  Indian  Irrigation  Service.  The  rock  fill  has  a  height  of  80 
ft.,  or  from  the  bottom  of  the  puddle  trench  to  the  top  of  the  parapet 
110  ft.,  the  length  over  all  being  780  ft.  There  are  40  000  cu.  yd.  of 
rock  in  the  fill,  and  60  000  cu.  yd.  of  the  hydraulic  fill.  At  the  point 
where  the  dam  is  built,  the  stream  has  cut  through  a  lava  flow,  and  the 
two  abutments  are  composed  of  the  lava  or  basalt. 

The  reservoir  was  built  between  1902  and  1907,  the  gap  in  the 
stream  being  closed  in  1906,  from  which  time  water  was  impounded; 
but,  until  August,  1909,  only  a  small  jwrtion  of  the  reservoir  capacity 
had  been  stored. 

In  September,  1909,  the  water  in  the  reservoir  reached  the  spillway 
lip,  and,  it  is  supposed,  found  vertical  cracks  in  the  basalt  south  abut- 
ment of  the  dam,  allowing  the  water  to  reach  a  strat\mi  of  sand  under 
the  basalt,  causing  a  subsidence  of  the  mesa,  which  wrecked  the  spillway 
and  damaged  the  end  of  the  dam.* 

As  originally  constructed,  the  spillway  of  the  Zuni  Reservoir  was  at 
Elevation  1  000,  but  when  the  new  spillway  was  built,  it  was  placed  9  ft. 
lower.  It  was  planned  that  when  more  storage  capacity  was  needed 
some  form  of  stop  was  to  be  placed  in  the  spillway,  either  a  permanent 
Veir,  or  gates  of  some  kind,  with  the  top  edge  at  the  old  elevation,  and 
proper  foundations  were  placed  under  the  floor  of  the  spillway  to 
allow  for  this. 

The  quantity  of  silt  brought  into  this  reserA^oir  is  very  great,  and 
in  the  12J  years  since  the  channel  was  closed,  has  amounted  to  about 
4.86%  per  annum  of  the  reservoir  capacity  to  the  elevation  of  the 
present  spillway. 

Soundings  were  made  in  the  reservoir  in  June,  1910,  January,  1912, 
January,  1914,  and  January,  1918,  in  order  to  ascertain  the  quantity 
of  silt  deposited,  and  with  the  exception  of  the  first  period  (from  June, 
1906,  to  June,  1910),  when  the  run-ofl  was  not  carefully  measured, 
the  run-off  records  have  been  kept  with  considerable  accuracy;   and 

*  An  article  describing  this  failure  appeared  in  Engineering  News,  Vol.  62, 
pp.  597  to  600,  and  an  article  relative  to  the  flood  of  that  time,  and  an  attempt  to 
find  the  relation  between  the  records  of  the  run-off  and  rainfall  appeared  in  Water 
{Supply  Paper  No.  269  of  the  U.  S.  Geological  Survey,  p.  206.  This  same  article  also 
appeared  in  Engineering  News,  Vol.  64,  pp.  203  and  204. 
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as  the  last  three  sets  of  soundings  were  taken  through  the  ice,  and 
the  measurement  points  located  with  a  transit,  it  is  thought  that  the 
results  obtained  are  of  considerable  accuracy. 

During  the  first  period,  which  was  4  years,  the  quantity  of  silt 
deposited  was  1  804  acre-ft.,  an  average  of  451  acre-ft.  per  year.  During 
this  period,  the  estimated  flow  was  56  140  acre-ft.,  which  is  thought 
to  be  slightly  in  excess  of  the  actual  flow;  but,  assuming  it  to  be  correct, 
the  quantity  of  silt  deposited  was  3.2^  of  the  run-off. 

During  the  second  period  (1^  years),  the  silt  deposit  amounted  to 
1  340  acre-ft.,  or  894  acre-ft.  per  year.  The  run-off  was  24  630  acre-ft., 
and  the  silt  was  5.4%  of  this  flow. 

The  third  period  (2  years)  had  a  run-off  of  14  360  acre-ft.  The 
silt  deposited  was  1 056  acre-ft.,  or  528  acre-ft.  per  year,  and  the 
percentage  of  silt  to  the  run-off  was  Y.3,  the  greatest  in  any  period. 

During  the  fourth  period,  the  conditions  of  run-off  were  very  dif- 
ferent. The  seasons  were  wet,  and  although  the  run-off  was  many  times 
the  quantity  of  the  former  periods,  the  silt  deposited  seems  to  have 
been  considerably  less  than  in  former  years.  There  is  found  to  be  a 
total  deposit  for  the  4  years  of  1307  acre-ft.,  or  329  acre-ft.  per 
year,  but  as  the  run-off  for  the  period  was  226  195  acre-ft.,  the  silt 
percentage  was  only  0.58. 

For  the  total  period  of  12J  years,  the  run-off  has  been  326  648 
acre-ft.,  the  silt  deposit,  5  507  acre-ft.,  and  the  average  silt  content,  or 
deposit  of  the  water,  1.88  per  cent. 

In  addition  to  this  silt  deposit,  which  only  represented  the  quantity 
left  in  the  reservoir,  a  considerable  quantity  has  been  carried  out  of  the 
reservoir  through  the  gate-valves,  and,  during  the  last  period,  it  is 
probable  that  a  large  quantity  carried  in  suspension  passed  over  the 
waste-way.  Considerable  water  has  been  wasted  through  the  valves 
back  into  the  river,  it  having  been  necessary  to  do  this,  especially  of 
later  years,  in  order  to  keep  the  valves  clear,  and  some  muddy  water  was 
drawn  off  for  use  on  the  fields. 

It  was  estimated  by  the  Engineer  in  Charge  that  each  year  during 
the  third  period,  at  least  50  acre-ft.  of  silt  went  to  the  fields  and  at 
least  three  times  this  quantity  went  back  to  the  river,  through  the 
valves,  with  the  waste  water.  How  much  has  been  carried  out  during 
the  past  four  years,  or  what  proportion  of  silt  was  in  the  water  going 
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out  the  waste-way,  there  are  no  records  to  show,  but  the  quantity  is  not 
inconsiderable.   (See  Table  1.) 

TABLE  1. — Silt  Deposit  in  the  Zuni  Keservoir  from  Original 

Closing  of  Channel  in  1906,  to  January  1st,  1919. 

All  Capacities  and  Silt  Deposits  in  Acre-Feet. 


|| 

o 
a 

3 

d 

1 

d 

eS 
*-> 

a" 

si 

Total  silt  deposit 

0 

1  804 

4 

1  804 

451 

56  140 

3.2 

8  409 
82.3 
4.4 

13  969 

88.4 
2.9 

3  144 

894 

24  630 

5.4 

7  069 
69.2 

8.8 

12  632 
80.0 
5.6 

4  200 

2 

1  0.56 

528 

14  360 

7.3 

6  013 
58.8 
5.2 

11  562 
73.1 
3.48 

5  507 

4 

1  307 

327 

226  195 

0.58 

4  706 
46.0 
3.2 

10  218 
64.6 
2.1 

6  186 

678 

678 

5  323 

12.5 

39.3 
6.7 

9  540 
60.3 
4.3 

6  186 

IZY2 

6  185 

Silt  per  year  average 

494 

326  648 

1.88 

At  Contour  990 : 

Capacity 

10  230 

4  028 

Percentage  remaining  of  original  capa- 

39.3 

Lost  capacity  per  year  in  percentage  of 

4.86 

At  Contour  1  000  : 

15  811 

9  540 

Percentage  remaining  of  original  capa- 

60.3 

Lost  capacity  per  year  in  percentage  of 
original 

3.17 

Life  of  reservoir,  Contour  990  =  21  years.  Spillway  at  Contour  991.  Capacity  between 
Contours  990  and  991  =  507  acre-ft. 

Life  of  reservoir,  Contour  1  000  =  32.4  years. 

Considering  the  reservoir  at  its  present  construction  (see  Table  2 
and  Fig.  1),  the  original  capacity  at  Contour  990  (1  ft.  below  the 
present  spillway  lip),  was  10  213  acre-ft.  At  the  end  of  the  first  four 
years,  it  was  8  409  acre-ft.,  a  loss  of  4.4^  each  year,  leaving  the 
capacity  82.3%  of  the  original.  At  the  end  of  the  next  year  and  a 
half  the  capacity  was  7  069  acre-ft.,  a  loss  of  8.8%  per  annum,  with 
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09.2%  of  the  capacity  of  the  reservoir  remaining.  At  the  end  of  the 
third  period  (two  years  later),  the  capacity  was  6  013  acre-ft.,  a  loss  of 
5.2%  per  annum.  At  the  end  of  the  next  period,  the  capacity  was  4  706 
acre-ft.,  or  only  46%  of  what  it  had  been  11 J  years  before;  and,  at  the 
end  of  the  last  period,  the  capacity  was  only  4  028  acre-ft.,  39.3%  of  its 
nrig-inal  capacity.  The  average  capacity  lost  each  year  was  4.86%, 
iiiul  the  average  lost  per  year  for  the  entire  12^  years  was  4.80  per  cent. 
This  means  that  the  life  of  the  reservoir  to  Contour  990  will  be  a 
little  more  than  21  years,  of  which  12^-  years  have  passed.  At  this 
rate,  the  reservoir  will  be  silted  to  within  1  ft.  of  the  spillway  level  by 
June,  1926,  and  within  a  couple  of  years  from  the  time  of  this  writing 
(1919),  the  storage  capacity  will  have  been  so  impaired  that  it  will  not 
store  enough  water  to  carry  the  project  over  a  normal  year,  and 
certainly  not  enough  from  a  wet  year  to  tide  the  project  over  a  dry  one. 

TABLE  2. — Capacities,  in  Acre-Feet,   of  the   Zuni  Eeservoik 
AT  Various  Times,  Showing  Its  Reduction  by  8ilt  Deposits. 


Contour. 

1906. 

June, 

1910. 

January, 
1912." 

January, 
1914. 

January, 

1918. 

January, 
1919." 

940 

0 

945 

7 

950 

53 



955 

198 

960 

591 

0 

0 

965 

1  345 

185 

970 

2  569 

990 

249 

16 

0 

975 

3  758 

2  2.^6 

1  190 

407 

53 

12 

980 

5  563 

3  920 

2  673 

1  720 

786 

706 

985 

7  763 

5  997 

4  679 

3  625 

2  330 

1  653 

990 

10  213 

8  409 

7  069 

6  013 

4  706 

4  028 

991 

5  213 

9ft5 

12  887 

11  0C2 

9  721 

8  664 

7  336 

6  660 

1  000 

15  811 

13  969 

12  632 

11  562 

10  318 

9  540 

Similar  data  have  been  worked  out  with  the  spillway  restored  to 
the  1  000-ft.  contour.  (See  Table  2.)  At  the  present  time,  there  re- 
mains only  60.3%  of  the  original  capacity  of  the  reservoir,  and  its 
extreme  life  is  about  32J  years,  or,  by  1939,  the  entire  reservoir  will  be 
filled  to  the  brim — unless,  in  the  meantime,  some  method  can  be  devised 
to  remove  the  silt,  or  a  considerable  portion  of  it. 

The  quantity  of  silt  deposit  shown  by  these  measurements  may  seem 
to  be  very  large  to  one  who  has  not  made  a  study  of  the  streams  of  the 
arid  Southwest,  especially  the  ephemeral  streams  where  ihere  is  little 
or  no  clear  water  run-off,  the  entire  annual  discharge  being  quick 
floods  after  the  summer  rains  or  in  the  spring  when  the  snows  of  the 
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higher  elevations  melt.  Lake  McMillan,  in  New  Mexico,  is  reported 
to  have  silted  up  60%  in  15  years.*  Taking  the  Zuni  Reservoir  at 
the  990-ft.  contour,  the  percentage  of  filling  would  be  about  70  in  15 
years,  and  using  the  capacity  of  the  reservoir  at  the  1  000-f t.  contour, 
about  48  in  the  same  time.  In  the  reports  concerning  the  Austin 
Dam,  it  is  stated  that  in  the  4  years,  from  1893  to  1897,  the  reservoir 
was  silted  up  38%  of  the  original  capacity,  and  during  the  period  of 
7  years,  from  1893  to  1900,  it  had  silted  up  48  per  cent. 

Mr.  W.  W.  Follettf  gives  1.66  as  the  mean  percentage  of  silt  carried 
by  the  Rio  Grande,  at  San  Marcial,  N.  Mex.,  from  1897  to  1912,  inclu- 
sive. For  the  same  period,  the  maximum  was  4.14%  in  1911  and  the 
minimum  0.78%  in  1905.  He  mentions  the  maximum  for  one  day — 
October  7th,  1911— as  14.87%  and  the  monthly  mean  of  7.9%  for  the 
month  of  October,  1911.  It  is  probable  that  the  maximum  mentioned 
by  Mr.  Follett,  namely,  14.87%,  would  represent  about  the  maximum 
quantity  ordinarily  carried  in  suspension.  There  are  exceptions,  as 
will  be  shown  later. 

Some  experiments  made  by  Rollin  Ritter,  Assoc.  M.  Am.  Soc.  C.  E., 
Engineer  in  Charge  of  the  Zuni  Reservoir,  leads  him  to  the  following 
conclusions  regarding  the  silt-ladened  waters  of  the  Zuni  River,  and 
some  general  conclusions  regarding  the  quantity  of  silt  that  may  be 
transported  in  some  of  these  Southwestern  streams.  A  report  made 
by  him  in  1914,  to  the  writer,  contains  the  following  statements : 

"The  silt-ladened  waters  being  heavier  than  the  clear,  ofttimes 
appeared  at  the  tunnel  outlet  when  the  reservoir  surface  was  clear  and 
a  small  or  moderate  flood  was  entering  the  reservoir.  During  one 
period,  when  the  water  wasted  appeared  very  heavily  charged  with 
silt,  a  sample  was  taken  at  the  tunnel  outlet.  This  bottle  test  showed 
percentages  of  silt  by  volume  at  various  times  about  as  follows : 

Time  after  Apparent 

collecting  sample.  %  of  silt. 

1  day   55 

7  days    35 

1  month    25 

3  months    17^ 

4  months 16 

"At  the  latter  time,  the  silt  in  the  bottle  was  compact  and  even 
showed  lamination  marks  and  probably  no  more  shrinkage  would  have 

•  Third  Annual  Report  of  the  U.  S.  Reclamation  Service. 
t  Engineering  News,  January  1st,  1914   (Vol.  71,  p.  18). 
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occurred.  In  the  earlier  periods  when  a  sliver  was  plunged  through 
the  mouth  of  the  bottle  into  the  silt,  the  line  of  demarcation  between 
the  surface  of  the  silt  and  supernatcnt  clear  water  was  not  sensible  to 
the  touch.  Unfortunately,  the  bottle  containing  the  sample  froze  and 
burst,  and  the  observations  for  a  longer  period  could  not  be  made. 

"The  above  may  illustrate  why  so  many  engineers  regard  the  bottle 
test  as  worthless.  It  may  also  explain  why  some  enormous  percentages 
have  been  reported  at  times  from  various  sources,  i.  e.,  the  silt  as  first 
observed  will  eventually  shrink  to  one-third  or  even  one-fourth  the 
volume  observed  in  the  freshly  gathered  sample. 

"No  tests  are  available  to-solve  the  question  of  how  much  was  carried 
by  the  water  in  suspension,  and  how  much  rolled  down  the  stream  bed. 
The  latter  is,  however,  a  large  proportion  of  the  former." 

Some  measurements  made  by  the  writer  on  Bonito  Creek  near  Fort 
Defiance,  Arizona,  gave  something  over  13%  of  sediment  after  the 
sample  had  stood  30  days.  The  most  remarkable  instance  of  large 
(juantities  of  sediment  carried  by  water  was  observed  in  the  Moencopi 
Wash  on  the  Painted  Desert  of  Arizona.  During  a  flood  on  this  stream, 
a  sample  was  dipped  up  from  about  the  center  of  the  thread  of  the 
stream  and  allowed  to  settle  for  two  days,  and  remarkable  as  it  may 
seem,  at  the  end  of  that  period,  there  was  15%  of  turbid  water  and 
85%  of  sediment,  showing  that  the  flow  of  the  stream  was  practically 
liquid  mud.  The  sample  was  upset  before  it  had  time  to  settle  further, 
but  it  is  probable  that  a  settlement  of  30  days  would  have  shown  not 
less  than-  50%  of  solid  matter. 

Unfortunately,  the  Zuni  Reservoir  is  situated  in  the  bed  of  the 
stream,  and  all  silt  whether  carried  in  suspension  or  rolled  along  the 
bottom  of  the  stream  bed  is  caught  in  the  reservoir,  except  the  com- 
paratively small  quantity  that  passes  out  through  the  valves,  and 
the  lighter  portion  of  the  sediment  which  is  held  in  suspension  and 
passes  over  the  spillway  at  times  when  the  water  is  flowing  into  the 
full  reservoir.  We  have  here  a  fairly  large  basin  and  a  moderately 
high  dam,  and  the  entire  closing  up  of  the  channel.  "The  greater  the 
height  of  the  dam  or  size  of  reservoir,  the  greater  will  be  the  rate  of 
filling."*  This  is  the  opinion  of  the  late  H.  F.  Labelle,  M.  Am.  Soc. 
C.  E.,  after  an  examination  of  the  silt  question  in  many  reservoirs 
and  behind  many  dams  both  in  the  United  States  and  in  India.     It 

*  Engineering  Neics,  Vol.  60,  p.  212. 
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will  be  seen,  therefore,  that  in  the  case  of  this  reservoir  all  conditions 
are  favorable  for  the  retention  of  large  quantities  of  silt. 

The  area  of  the  water-shed  'tributary  to  the  Zuni  Reservoir  has 
been  quoted  as  650  sq.  miles.  From  this,  however,  should  be  deducted 
the  area  above  the  Eamah  Dam  and  a  considerable  area  of  rolling 
country  where  the  drainage  flows  into  natural  shallow  tanks  or  basins. 
Unless  there  is  a  cloudburst,  there  is  no  overflow  from  these  natural 
basins,  and  the  precipitation  rarely  if  ever  runs  into  the  Zuni  River. 
It  is  thought  that  500  sq.  miles  more  closely  represents  the  real  area 
of  the  water-shed  draining  into  the  Zuni  Reservoir. 

There  are  no  records  of  the  rainfall  in  this  drainage  area,  and  a 
study  of  the  run-off  divided  into  periods,  as  given  in  Table  3, 
will  show  that  the  precipitation  is  very  irregular.  During  the 
two  years,  January,  1912,  to  January,  1914,  the  average  run-off 
was  less  than  7  200  acre-ft.,  while  from  January,  1914,  to  January,  1918, 
the  average  run-off  exceeded  56  000  acre-ft.  It  is  probable  that  the 
average  annual  rainfall  of  the  water-shed  is  between  10  and  16  in.,  and 
until  rainfall  records  are  available  on  the  water-shed,  no  relation 
between  the  rainfall  and  the  run-oft"  can  be  determined. 

It  is  generally  believed  that  the  qviantity  of  silt  carried  by  any 
stream  is  largely  in  proportion  to  the  magnitude  of  the  floods,  but, 
according  to  the  records  at  Zuni,  little  relation  is  found  between  the 
magnitude  of  the  flow  and  the  silt  carried.  During  the  period  from 
1906  to  1910,  with  an  average  annual  run-off  of  more  than  14  000 
acre-ft.,  the  percentage  of  silt  deposit  was  3.2.  In  the  next  year  and 
a  half,  with  an  average  run-off  of  16  420  acre-ft.,  the  silt  deposit  was 
5.4  per  cent.  During  the  next  period  of  two  years,  with  a  minimum 
run-off  amounting  to  a  little  more  than  7  000  acre-ft.  per  year,  the  silt 
deposit  was  7.3%  of  the  total,  while  in  the  last  period  of  four  years, 
with  an  average  annual  run-off  of  more  than  56  000  acre-ft.,  it  was 
a  little  more  than  one-half  of  1%  (0.58%),  and  for  the  total  period 
of  11^  years,  the  solids  deposited  from  the  run-off  were  1.71  per  cent. 

In  estimating  the  probable  life  of  the  reservoir,  the  percentage  of 
silt  in  the  run-off  has  been  neglected,  and  the  annual  average  quantity 
of  silt  actually  deposited  has  been  used. 

In  an  article*  by  Herman  Stabler,  M.  Am.  Soc.  C.  E.,  and  Mr. 
Horatio  M.  Parker,  regarding  the  silt  carried  by  the  Kaw  River,  they 

*  Enoineering  Noes,  Vol.  63,  p.  G44. 
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state  that,  in  June,  1908,  the  river  carried  41.4%,  and  in  May,  June, 
July,  and  August,  1908,  80.7%  of  the  total  for  two  years.  From  this 
they  deduce:  "The  extraordinary  influence  of  great  floods,  in  erosion 
and  denudation,  is  clearly  shown."  While  this  may  be  true  of  the  flow 
of  large  rivers,  it  does  not  seem  to  be  true  in  the  case  of  the  flashy 
streams  of  the  Southwest,  where  the  lesser  volume  of  water  in  a  year, 
coming  in  a  few  periods  of  run-off,  seems  to  carry  the  greatest  quantity 
of  silt. 

TABLE  3. — Showing  Run-off,  in  Acre-Feet,  of  the  Zuni  River, 

AT  BlACKROCK,  N.  MeX. 

Total  run-off  for  1906  and  1907,  38  000  acre-ft. 
Januarj^  to  June,  1908.  2  200  acre-ft. 
July  to  September,  1908,  2  900  acre-ft. 
October,  1907,  to  June,  1908,  500  acre-ft. 


1909. 

1910. 

1911. 

1912. 

1913. 

1914. 

1915. 

1916. 

1917. 

1918. 

2  540 

1  460 
1  340 
5  200 

1  750 

5  190 

800 
1  200 
200 
7  200 
800 
500 
450 

""m 

48 

4  604 
26  695 
13  737 

5  078 
808 

1  204 

1  859 

740 

28" 

10 

11  771 

23  560 

71  880 

13  177 

55 

■■i"444' 
1  275 
1  320 

22  068 

38 

40 
712 
1  2.32 
354 
134 

98 

February. . . 

350 
""466' 

"{'mo 

1  420 

880 

March 

500 

1  240 

April 

May    

28 

July 

1  160 
5  500 

2  810 



1  800 

2  100 
150 

1  660 

760 

1  340 

1  80O 
1  100 

■■■■380' 

1  380 
300 

3  480 

2  200 
120 

50 

August 

September.. 
October  .... 

600 
505 
102 

860 
760 
422 

November 

515 

9  600 

7  090 

20  580 

i  030 

10  330 

21  150 

54  811 

146  588 

3  777 

5  323 

Total  run-off,  1906  to  1918,  inclusive,  326  779  acre-ft. 


It  has  occurred  to  the  writer  that  the  great  difference  in  the  quantity 
of  silt  carried  by  the  water  may  be  explained,  to  a  certain  extent,  by 
the  fact  that  during  the  periods  of  lesser  run-off  the  ground  in  the 
water-shed  and  the  stream  bed  are  very  dry  and,  consequently,  easily 
eroded  by  the  floods,  and  that  during  the  periods  of  greater  run-off, 
more  evenly  distributed,  the  ground  and  the  stream  channels  are  kept 
moist  and  are,  therefore,  not  subject  to  as  great  erosion  during  the 
beginning  of  heavy  precipitation  and  run-off. 

A  remedy  is  not  easily  suggested.  The  situation  involves  a  serious 
fact,  not  a  theory,  and  at  a  very  early  date  it  will  be  necessary  to  put 
into   practice  some  method  of  getting  rid  of   the  silt.     Otherwise,  a 
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project  built  at  a  cost  of  more  than  $500  000,  under  which  more 
than  3  500  acres  are  now  being  cultivated,  and  products  valued  at 
more  than  $68  000  were  raised  last  year  by  the  Indians,  will  have  to 
be  abandoned  inside  of  20  years.  It  will  be  necessary  to  raise  the 
spillway  elevation  within  a  year  or  two,  for  the  entire  capacity  of  the 
reservoir  to-day  is  only  slightly  in  excess  of  one  year's  need  for  the 
present  area  of  cultivated  land. 

Certain  remedial  measures  have  been  suggested.  One  of  these  is  to 
construct  a  set  of  small  overflow  dams  in  the  stream  above  the  reservoir. 
Even  if  these  could  be  successfully  constructed,  and  maintained  at  a 
reasonable  cost,  the  silt  accumulation  of  one  year  would  fill  a  small  one, 
and  the  ultimate  filling  of  the  main  basin  would  be  postponed  only 
a  short  time. 

It  also  has  been  suggested  that  much  of  the  silt  comes  from  the 
rapid  cutting  of  the  banks  of  the  stream,  and  that  rip-rapping  these 
banks  at  the  critical  points  would  prevent  further  erosion  and 
reduce  the  quantity  of  silt  coming  into  the  reservoir.  The  main  stream 
is  too  long  to  make  this  feasible,  and  it  has  not  been  observed  that  the 
waters  were  any  less  heavily  charged  with  silt  at  the  head-waters  of 
the  feeder  streams  than  in  the  main  stream. 

It  also  has  been  suggested  that  large  sluices  be  installed  at  a  low 
elevation,  and  the  silt  be  gotten  rid  of  in  that  manner;  but  observation 
in  cases  where  dams  have  given  way  and  the  entire  content  of  water 
run  out  through  the  opening,  discloses  that  the  quantity  of  silt  sluiced 
out  has  been  almost  negligible. 

The  St.  Johns  Reservoir,  in  Arizona,  the  Austin  Reservoir,  and 
others,  would  indicate  that  a  channel  no  wider  than  the  opening,  and 
extending  back  for  a  short  distance,  with  almost  vertical  sides,  would 
be  the  result. 

The  only  plan  that  sounds  at  all  feasible  is  that  outlined  roughly 
by  the  Consulting  Engineer,  J.  H.  Quinton,  M.  Am.  Soc.  C.  E.,  when 
he  was  on  the  project  some  years  ago. 

This  plan  was  to  have  a  floating  pipe  line,  connected  with  the  lowest 
valve  on  the  tower,  now  below  the  bottom  of  the  reservoir.  On  a  barge 
out  in  the  lake,  a  cutter  and  nozzle  were  to  be  mounted,  with  a  gasoline 
engine  for  power  to  operate  the  cutter,  and  a  small  vacuum  pump. 
With  a  flow  started  through  this  pipe  line,  no  power  would  be  required 
to  continue  such  flow  other  than  the  operation  of  the  vacuum  pump 
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which  would  be  placed  at  the  highest  point  on  the  pipe  line.  What  is 
really  a  suction  dredge  would  thus  be  provided,  and  if  all  the  water 
drawn  from  the  reservoir  was  taken  out  in  this  manner,  large  quantities 
of  silt  could  be  removed. 

Possible  objections  would  be  that  in  dry  seasons  there  would  not 
be  svifficient  water  to  waste,  and  all  the  water,  heavily  ladened  with 
silt,  would  have  to  run  into  the  canal,  and,  without  a  silt  trap,  it  might 
fill  up  the  two  siphons  in  the  canal.  If  it  did  not  do  this,  much  silt 
w'ould  be  deposited  in  the  canal  and  cause  considerable  expense  and 
trouble  for  its  removal. 

It  is  thought  that  some  means  of  combatting  the  silt  will  be  evolved, 
but,  with  the  rapid  filling  up  of  the  reservoir,  steps  should  be  taken  at 
once  to  find  a  solution  of  the  problem. 
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Synopsis. 


The  continued  advancement  of  hydraulic  engineering  is  demanding 
a  more  extensive  use  of  automatic  devices  for  recording  and  indicating 
vpater  levels. 

Modern  hydro-electric  plants  are  not  complete  without  indicators 
on  the  switchboard  Or  devices  that  record  the  water  levels  in  forebay, 
tail-race,  net  head  on  the  turbines,  or  levels  in  some  distant  reservoir 
or  supply  canal.  Every  water  supply  investigation  involves  the  record- 
ing of  water  levels  in  some  manner,  and  no  irrigation  system  can  be 
operated  successfully  without  obtaining  and  analyzing  extensive  rec- 
ords of  water  heights. 

This  paper  is  an  inquiry  into  the  degree  of  accuracy  that  may  be 
expected  from  the  use  of  automatic  recorders  and  indicators  of  the 
float  type.  It  shows  that  standard  instruments  now  on  the  market 
are,  in  general,  sufficiently  accurate  for  most  practical  purposes,  but 
that  where  an  extraordinary  degree  of  accuracy  is  required,  certain 
corrections  may  be  applied  to  the  indicated  or  recorded  heights,  by 
which  the  true  heights  may  be  ascertained. 

*  This  paper  will  not  be  presented  for  discussion  at  any  meeting  of  the  Society, 
but  written  communications  on  the  subject  are  invited  for  subsequent  publication  iii 
Proceedings  and  with  the  paper  in  Transactions, 
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Sources  of  Error. 

In  Fig.  1  is  shown  the  general  principle  on  which  all  float-operated 
instruments  depend.  A  float  rises  and  falls  with  the  water,  which,  by 
means  of  a  line  consisting  of  a  cord,  cable,  tape,  or  chain,  running 
over  a  pulley  and  counterpoised,  operates  the  pen,  pencil,  indicating 
hands,  or  dials  of  the  instrument.  In  rare  cases,  a  solid  rod  or  rack 
is  used,  but  the  effect  is,  in  general,  similar  to  the  use  of  a  counter- 
poised line. 

With  a  counterpoised  line  there  are  three 
sources  of  error,  which'  cause  the  indi- 
cated heights  to  deviate  from  the  true 
heights : 

1.  In  operating  the  instrument  there  is 
always  a  certain  amount  of  mechanical 
work  which  the  float  performs.  Hence,  the 
indicated  heights  on  a  rising  stage  differ 
from  those  on  a  falling  stage  by  an  amount 
proportioned  to  the  force  required  to 
operate  the  device.  This  error  will  be  called 
"float  lag." 

2.  With  every  change  of  stage  a  portion 
of  the  line  passes  from  one  side  of  the  float 
pulley  to  the  other.  Hence,  the  indicated 
heights  deviate  from  the  true  heights  by 
an  amount  depending  on  the  range  of  stage 
and  the  unit  weight  of  the  line.  This  error 
will  be  called  "line  shift."  °~' 

3.  As  the  float  rises  the  counterpoise  and  a  portion  of  the  line 
become  submerged,  unless  provision  against  submergence  is  furnished. 
Hence,  the  indicated  heights  deviate  from  the  true  heights  by  an 
amoihit  depending  on  the  weight  and  specific  gravity  of  the  line  and 
counterpoise.     This  error  will  be  called  "submergence  of  counterpoise." 

In  analyzing  the  effect  of  these  three  sources  of  error,  the  following 
notation,  in  foot  and  pound  units,  will  be  used: 

Let  W   =  weight  of  float. 

c   =  weight  of  counterpoise. 
u   -^  weight  per  foot  of  the  line. 
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L   =  total  length  of  the  line. 

I   =  portion   of    the   line   on    the   counterpoise   side   of   the 
pulley.    (See  Fig.  1.) 

D   =  diameter  of  float. 

A    =  area  of  float. 

h   ^  elevation  of  the  liquid  or  gauge  height. 

h^  =  gauge  height  corresponding  to  submergency  of  counter- 
poise. 

P   =  pull  of  the  lipe  on  the  float. 

F   -^=  force  required  to  operate  the  instrument. 
:  IV   =  weight  per  cubic  foot  of  water  or  other  liquid. 

X    =  depth  of  flotation  of  the  float  with  counterpoise  in  air. 

x'  =  depth  of  flotation  of  float  with  counterpoise  submerged. 
r  and  /   =  subscripts  for  rising  and  falling  stages,  respectively. 

s^  =  specific  gravity  of  the  counterpoise. 

Si  =  specific  gravity  of  the  line. 

Correction  for  Float  Lag. 

With  the  float  resting  on  the  water  and  the  line  attached  thereto, 
as  shown  in  Fig.  1,  we  have: 

to  A  X  =W  —  P (1) 

on  a  rising  stage,  the  pull  is, 

P^  =  c  —  F—u(L  —  2l) (2) 

and,  on  a  falling  stage, 

P^  =  c  +  F—  u  (L  —  2  1) (3) 

Substituting  Equations  (2)  and  (3)  in  Equation  (1),  we  have   for 
rising  stage  : 

_  W-c  +  F+rc(L-2l) 
"^^^  ^^^A  (*^ 


and,  for  a  fallinij  stajre. 


W—c  —  F-\-u(L  —  2l) 

^  w  A 

Subtracting  Equation  (5)  from  Equation  (4): 

2F           S  F 
x^~  X   =  — -  = -^ (6) 

■'        wA         w  Tt  D^ 

Equation    (6)    gives   the   lag   of  the  float  between   the   rising   and 
falling  stages.     It  varies  directly  with  the  force  required  to  operate 
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the  instrument  and  inversely  as  the  square  of  the  diameter  of  the 
float.  To  make  this  error  as  small  as  possible,  the  friction  and  me- 
chanical work  of  the  instrument  should  be  reduced  to  a  minimum, 
and  the  float  should  be  as  large  as  practicable.  This  lag  can  never 
be  entirely  eliminated. 

The  force,  F,  consists  of  friction  in  bearings,  gears,  etc.,  of  the  pen 
or  pencil  on  the  paper,  work  of  bending  the  line  over  the  pulley,  and, 
in  the  case  of  long-distance  instruments,  of  making  electrical  con- 
tacts. It  will  vary  with  the  condition  of  the  instrument  as  regards 
oiling,  freedom  from  dirt,  etc.,  and  may  become  inordinately  large  if 
the  instrument  is  neglected.  It  is  readily  measured  by  balancing  two 
weights  equal  to  that  of  the  counterpoise  on  a  short  piece  of  line  over 
the  pulley.  Then,  with  the  aid  of  a  delicate  spring  balance  or  scales, 
the  weight  required  to  move  the  indicator  is  easily  determined. 

It  has  been  proven  experimentally  that  if  the  indicator  is  set  to 
show  the  true  height  on  a  rising  (falling)  stage,  then  the  true  height 
on  a  falling  (rising)  stage  at  the  same  gauge  height  may  be  obtained 

SF 

With  a  value  of  i^  =  1  oz.,  and  an  8-in.  float  in  water,  this  correction 
amounts  to  0.006  ft. 

In  general  practice,  this  is  a  negligible  error,  but  the  writer  has 
seen  several  indicating  gauges,  where  bottles  were  used  for  floats, 
sprocket  chains  for  line,  and  the  counterpoise  was  an  iron  index  running 
in  grooves  over  the  face  of  a  graduated  staff,  where  this  error  amounted 
to  0.25  ft.,  or  more. 

It  has  been  found  experimentally  that  the  friction  factor  increases 
with  the  weight  of  the  counterpoise;  in  other  words,  with  the  weight 
on  the  pulley  shaft. 

To  insure  results  within  a  reasonable  limit  of  error,  therefore,  use 
a  large  substantial  float,  a  small  counterpoise,  a  light  flexible  line,  and 
keep  the  instrument  in  good  condition. 

Correction  for  Line  Shift. 
The  general  equation  for  depth  of  flotation  of  the  float  is : 

rv  A  X  =  W—c±  F-\-u  (L  —  2  1) (7) 

in  which  F  is -f  for  a  rising;  and  —  for  a  falling  stage.  We  may  also 
write  : 
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w  A  (X  +  d  x)^  W  —  c   ±  F  i-  u  L  —  2u  (I  +  S  I) (<S) 

whence, 

2  n 


S  X  =  - 

to  A 

SI; 

but  S  I  is 

the 

change 

in  stage 

,  that 

is, 

whence, 

5  l^ 

:h,- 

K 

dx  =  - 

■2 

U 

-J  Oh 

-'h) 

(9) 


Equation    (9)   gives  the  correction  for  line  shift.     Obviously,  the 

indicator  may  be  set  to  show  the  true  height  at  any  gauge  height,  h^. 

2  u 
Then  the  correction  to  be  applied  is H,  where  H  is  the  height 

above  or  below  that  point. 

For  a  ^^g^-in,,  galvanized-iron  sash  cable,  weighing  0.000.5  ll).  per  ft., 
attached  to  an  8-in.  float  in  water  and  a  10-ft.  change  in  stq,ge,  this 
correction  amounts  to  —  0.006  ft.  In  the  case  of  the  indicating  gauges 
previously  cited,  however,  it  amounted  to  nearly  0.2  ft. 

It  is  negative  for  both  rising  and  falling  stages  above  the  origin  of 
11,  or  the  point  at  which  the  indicator  is  set  to  show  the  true  height, 
and  positive  below. 

Correction  for  Submergence  of  Counterpoise. 

When  the  counterpoise  and  any  portion  of  the  line  are  submerged, 
the  pull  of  the  float  is  reduced  and,  consequently,  the  depth  of  its 
flotation  is  increased.     The  weight  of  any  body  submerged  in  water 

is  reduced  an   amount  —  of  its  weight  in  air,  where  s  is  its    specific 

gravity.     If  submerged  in  any  other  liquid,  s  is  to  be  replaced  by  its 
specific  gravity  with  respect  to  that  liquid. 

When  the  counterpoise  and  a  portion  of  the  line  become  sub- 
merged. Equation  (Y)  must  be  written: 

w  Ax'  =  to  ±  F  —  (l  —  — j  c  +  I  I  —  —  j  n  (L  —  2  1)..  (10) 

Subtracting  this  from  Equation  (7),  we  have, 

^  ^         c  u  (L—2  1) 

s^  w  A  Si  w  A 
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Now,  at  the  point  of  submergence,  I  =  i  L.     Consequently,  the  last 
term  in  the  above  equation  disappears,  and  we  have, 

(11) 


s^  IV  A 


For  a  1^-lb.,  lead  counterpoise  and  an  8-in.  float  in  water,  this 
correction  amounts  to  0.005  ft.  This  correction  is  always  positive  and 
tends  to  compensate  for  the  error  of  "line  shift." 

Correction  for  Line  Shift  After  Counterpoise  is  Submerged. 

After  submergence  of  the  counterpoise,  we  may  obtain  a  new  value 
of  the  correction  for  line  shift  directly  from  Equation  (9)  by  writing: 

»'''=  ,,„/'        (l',-K) (12) 

For  a  ^V'"^-»  galvanized-iron  sash  cord,  attached  to  an  8  in.  float 
in  water,  this  correction  amounts  to  0.005  ft.  for  a  10-ft.  change  in 
stage,  or  0.001  ft.  less  than  for  the  counterpoise  running  in  air. 

Correction  Diagrams. 

The  foregoing  corrections  are  best  applied  in  practice  by  preparing 
a  correction  diagram  from  which  the  combined  corrections  may  be 
applied  to  the  indicated  heights  to  ascertain  the  true  heights. 

It  is  to  be  remembered  that  most  instruments  in  good  condition, 
if  properly  installed,  will  indicate  or  record  the  true  height  within  a 
reasonable  limit  of  error.  It  is  only  in  cases  where  extraordinary 
accuracy  is  desired  that  these  corrections  need  be  applied.  For 
example,  in  making  tests  of  pumping  plants  where  discharges  are 
fluctuating  and  it  is  desired  to  secure  continuous  records  of  the  head 
on  a  discharge  measuring  weir  to  within  0.001  ft. ;  or,  again,  if  it  is 
desired  to  measure  the  evaporation  from  a  tank  or  reservoir,  or  the 
quantity  of  oil  pumped  into  and  withdrawn  from  a  tank.  In  such 
cases,  continuous  records  are  required  to  a  much  greater  degree  of 
accuracy  than  in  the  ordinary  practice  of  hydrometry. 

Wherever  such  exigencies  exist,  they  can  be  met  by  the  use  of 
ordinary  recording  instruments  by  applying  the  necessary  corrections. 

In  order  to  prepare  a  correction  diagram,  it  is  necessary  first  to 
determine  the  constants  of  the  instrument  and  its  installation. 


Papers.] 


ACCURACY    OF   WATER    LEVEL   RECORDERS 


501 


A  prime  requisite  for  all  installations  is  a  stilling  chamber  in 
which  the  float  may  move  without  being  influenced  by  wave  action, 
and  where  the  line  may  be  protected  from  wind. 

Once  installed,  it  is  necessary  to  measure: 

1.  The  diameter  of  the  float; 

2.  The  weight  of  the  counterpoise  and  line; 

3.  The  gauge  height  at  which  the  counterpoise  is  submerged;  and 

4.  The  force,  in  pounds,  required  to  move  the  indicator. 

To  illustrate,  a  numerical  example  will  be  taken:  The  float  has  a 
diameter  of  8  in.  and  weighs  about  4  lb.  The  counterpoise  is  of  lead, 
weighs  1^  lb.,  is  0.2  ft.  long,  and  is  submerged  at  a  gauge  height  of 
5.0  ft.     The  line  is  tV^^i-j  galvanized-iron  sash  cord,  weighing  0.0005 
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lb.  per  ft.,  and  has  a  specific  gravity  of  6,  since  it  has  a  hemp  center. 
The  force  required  to  move  the  recorder  pencil  is  1  oz. 

Substituting  these  values  in  the  equations  previously  given,  the 
following  corrections  are  obtained : 

1.  For  "float  lag",  Equation  (6),  the  correction  between  a  rising 
and  falling  stage  is  O.OOG  ft. 

2.  Correction  for  '^'line  shift"  with  counterpoise  in  air,  Equation 
(9),  is  —  0.0006  {h^  —  /(„)  ft. 

3.  Correction  for  "line  shift"  with  counterpoise  submerged.  Equa- 
tion (12),  is  —  0.0005  (//,  —  h^)  ft. 

4.  Correction  for  submergence  of  counterpoise.  Equation  (11),  is 
+  0.005  feet. 

We  have  two  correction  lines — one  for  a  rising  stage  and  another 
exactly  parallel  at  a  distance  of  0.006  ft.,  for  the  falling  stage.  These 
corrections  are  plotted  in  Fig.  2.  The  corrections  for  a  rising  stage 
are   given   by   the   line,   ABCD,   and   those  for   the   falling   stage  by 
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A'  B'  C  D',  which  is  parallel  thereto  and  0.006  ft.  below.  The  lines, 
AB  and  A'  B',  have  a  slope  of  0.0006  ft.  per  ft.,  and  the  lines,  CD  and 
C  D',  have  a  slope  of  0.0005  ft.  per  ft.  The  lines,  BC  and  B'  C,  are 
the  correction  of  0.005  ft.  for  submergence  of  the  counterpoise,  which 
occurs  in  0.1  ft.  of  gauge  height. 

If  the  counterpoise  is  run  in  a  pipe  from  which  the  water  is  ex- 
cluded, then  the  lines,  AE  and  A'  E' ,  represent  corrections. 

These  lines  are  plotted  on  the  assumptions  that  the  pencil  is  set 
to  record  the  true  height  at  zero  gauge  height  on  a  rising  stage.  In 
practice,  the  pencil  must  be  set  to  record  the  true  height  at  whatever 
height  the  water  happens  to  be. 

In  order  to  obviate  the  necessity  of  constructing  a  new  correction 
diagram  for  each  setting,  the  correction  lines  may  be  drawn  on  a 
sheet  of  tracing  paper.  Then,  by  shifting  this  sheet  up  or  down  over 
the  scale  of  gauge  heights,  the  corrections  for  any  setting  are  readily 
obtained.  For  example,  the  pencil  was  set  so  that  it  indicated  the 
true  height  on  a  rising  stage  at  a  guage  height  of  3.5  feet.  Then,  shift 
the  tracing  paper  until  the  correction  line,  ABCD,  for  a  rising  stage, 
intersects  the  gauge  height  line  of  3.5  ft.  at  the  origin  of  corrections. 
This  is  equivalent  to  moving  the  origin  of  corrections  to  the  line,  MN , 
in  Fig.  2. 

Any  instrument  may  be  set  on  the  rising  stage  by  pulling  on  the 
line  on  the  side  of  the  float  until  it  is  slack  below  the  hand,  then 
slowly  releasing  it. 

It  is  seen  from  Fig.  2  that  the  maximum  corrections  are  less  when 
the  counterpoise  is  allowed  to  submerge,  than  when  run  in  a  sealed 
pipe. 

Instruments  Performing  Mechanical  Work. 

In  some  types  of  instruments  a  certain  amount  of  mechanical  work 
is  done  in  addition  to  that  of  overcoming  friction.  For  example,  in 
long-distance  recorders,  electrical  contacts  are  made  at  stated  inter- 
vals of  gauge  height. 

The  pen  remains  stationary  until  the  float  has  traveled  the  amount 
of  the  contact  interval,  then  it  suddenly  follows  the  float  that  amount. 
The  pen  should  nominally  indicate  the  true  height  within  an  amount 
equal  to  the  contact  interval.  However,  if  the  pen  is  set  to  indicate 
the  true  height  just  after  a  contact  on  a  rising  stage,  it  will  deviate 
from  the  true  height  just  before  a  contact  on  the  falling  stage  by  an. 
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amount  equal  to  the  contact  interval  i)]us  the  float  lag  due  to  friction 
alone. 

In  Fig.  3  is  plotted  the  results  of  an  actual  test  on  a  long-distance 
recorder.  This  instrument  was  one  of  the  manufacturer's  earlier 
types  and  had  a  nominal  contact  interval  of  0.05  ft.  (actually  0.0479). 
It  was  tested  with  a  10-in.  float  in  a  tank  in  which  water  and  float 
heights  were  measured  to  0.001  ft. 
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The  pen  was  set  just  after  a  contact  on  a  falling  stage  to  indicate 
the  true  height,  at  the  point  A.  The  water  was  lowered,  then  raised, 
and  lowered  again  to  the  point  B.  The  float  and  pen  movements  are 
plotted  as  functions  of  water  heights. 

The  float  lag  due  to  friction  alone  was  0.012  ft.,  and  the  lag  due  to 
friction  and  mechanical  work  was  0.036  ft.  The  pen,  however,  indi- 
cated the  true  height  within  the  allowable  deviation  of  0.05  ft.,  except 
just  before  contact  on  the  rising  stage,  when  it  exceeded  the  allowable 
deviation  the  amount  of  the  friction  lag  0.012  ft. 

This  error  was  inappreciable  for  this  type  of  instrument,  but  could 
easily  have  been  reduced  by  increasing  the  size  of  the  float. 
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In  Fig.  4  is  similarly  plotted  the  results  of  a  test  on  a  long- 
distance indicator  built  by  the  same  manufacturers.  This  instrument 
had  a  contact  interval  of  0.01  ft.,  and  the  pen  was  to  indicate  the  true 
height  within  that  limit  of  error.  During  the  test,  the  deviation  was 
within  that  limit  on  the  rising  stage.  On  the  falling  stage,  just  the 
instant  before  contact,  this  limit  was  exceeded  the  amount  of  the 
friction  lag  0.0007  ft.  A  24-in.  float  was  used.  The  instrument  had  a 
total  range  of  35  ft.,  but  the  maximum  error  due  to  line  shift  and  sub- 
mergence of  counterpoise  was  less  than  0.002  ft. 
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In  conclusion,  it  is  well  to  repeat  that  most  recording  and  indicat- 
ing instruments  are  well  within  the  practicable  limits  of  required 
accuracy,  if  they  are  kept  in  good  condition.  The  best  results  are 
secured  by  using  a  large  substantial  float,  a  light  flexible  line,  and  as 
small  a  counterpoise  as  possible,  allowing  it  to  submerge  at  mid-range 
of  gauge  heights.  Where  greater  accuracy  is  required,  a  correction 
diagram  is  readily  prepared  by  which  the  true  heights  may  be  ob- 
tained from  the  recorded  heights. 
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W.  C.  Hammatt4  M.  Am.  Soc.  C.  E.  (by  letter).§— The  writer  is  Mr. 
pleased  with  the  discussion  brought  forth  by  his  paper,  but  somewhat  ai"i"att. 
disappointed  that  so  little  of  it  had  to  do  with  the  methods  used,  and 
that  the  main  part  merely  bore  on  the  results  obtained  on  the  particular 
work  cited.  The  intention  of  the  paper  was  to  introduce  for  discussion 
and  criticism,  with  a  view  to  improvement  in  method,  the  principle  of 
analytical  experiment  as  applied  to  the  determination  of  the  duty  of 
water  in  irrigation.  The  two  campaigns  carried  out  by  the  writer  in 
Lake  County  and  Harney  County,  Oregon,  were  merely  given  as 
examples,  with  apologies  for  defects  in  the  methods  used,  in  some  cases 
due  to  lack  of  time  and  necessity  for  hurried  results. 

The  discussion  by  Mr.  Versluys  is  interesting  in  showing  results 
obtained  in  rice  culture  in  Java,  rice  being  the  one  cultivated  crop 
comparable  in  any  way  with  the  wild  grasses  on  which  the  writer's 
experiments  were  made.  The  writer,  however,  is  somewhat  surprised  at 
the  results,  as  the  average  yield — 1  000  lb. — is  only  about  40%  of  the 
average  yield  for  California.  Possibly  this  is  due  to  the  extreme  rain- 
fall conditions  in  Java,  the  average  annual  rainfall  varying  from  72 
to  175  in.,  distributed  throughout  the  entire  year.  This  would  have 
a  tendency  to  increase  the  quantity  of  straw  at  the  expense  of  the 
grain,  allowing  an  insufficient  dry  period  for  maturing  the  grain.     It 

*  Discussion  of  the  paper  by  W.  C.  Hammatt,  M.  Am.  Soc.  C.  E.,  continued  from 
March,   1919,  Proceedings. 
t  Author's  closure. 
t  San  Francisco,  Cal. 
§  Received  by  the  Secretary,  May  13th,  1919. 
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is  probable  that,  if  the  rainfall  were  properly  distributed,  no  irrigation 
whatever  would  be  needed,  as  the  total  annual  rainfall  is  in  excess  of 
the  requirement  for  rice. 

The  average  quantity  of  water  used  in  the  Sacramento  Valley  in 
California  for  rice  culture  is  about  99  in.,  the  extremes  ranging  from 
53  to  179  in.  Of  this  only  about  IJ  in.  was  precipitation  during  the 
irrigation  season.  The  irrigation  season,  by  the  way,  is  from  the 
middle  of  April  to  the  last  of  October,  ranging  from  147  to  189  days. 

The  work  of  investigation  in  Texas,  mentioned  by  Mr.  Rockwell, 
will  doubtless  be  of  great  interest,  and  the  writer  hopes  that  full 
descriptions  of  the  methods  used  and  results  obtained  will  be  published 
for  the  benefit  of  the  profession.  The  writer  judges  the  sampling  at 
various  depths  and  intervals  to  be  for  the  determination  of  the  dis- 
tribution of  moisture  in  the  soil  both  during  the  penetration  of  the 
irrigation  water  and  its    consumption  by  evaporation  and  transpiration. 

Mr.  Harding's  criticism  of  the  addition  of  33%  to  deep-water 
evaporation  rates  on  account  of  shallow  water  is  well  founded.  Mr. 
Lee's  experiments  do  not  justify  this  as  a  fixed  percentage,  and  the 
quantities  given  by  Mr.  Sleight  are  probably  more  correct  for  the 
conditions  obtaining  on  Chewaucan  Marsh  during  the  irrigation  season, 
if  the  increment  is  considered  as  due  only  to  the  water  depth.  There 
are  other  conditions  obtaining  on  the  marsh — which  are  not  encountered 
in  the  pan  experiments — which  tend  to  increase  the  evaporation  rate, 
so  that,  in  the  aggregate,  the  33%  increment  is  probably  justified.  The 
condition  having  the  greatest  influence  is  that  of  the  dense  plant 
growth,  causing  the  water  to  be  drawn  up  the  outside  of  the  stalks  and 
the  evaporation  to  be  accelerated. 

The  exception  taken  by  Mr,  Harding  to  the  writer's  statement  that 
"the  ratio  of  the  quantity  of  water  transpired  to  the  quantity  of  plant 
matter  produced,  *  *  *  is  within  such  close  limits  as  to  be  to  a  certain  ex- 
tent measurable",  is  justified  on  the  basis  that  he  makes  in  his  explana- 
tory statement.  The  writer,  however,  only  intended  to  apply  it  to  cases 
where  other  conditions  were  equal.  In  the  case  of  forage  crops,  where 
the  plant  food  is  taken  largely  from  the  air,  it  holds  very  closely 
through  a  wide  range  of  soil  conditions.  A  seed  crop,  however,  will  have 
a  great  variation  in  transpiration  ratio,  depending  on  the  soil  fertility. 

As  Mr.  Stevens  makes  specific  objections  to  several  of  the  results 
obtained  by  the  writer,  his  various  points  will  be  answered  in  the 
order  in  which  they  occur  in  his  second  discussion. 

The  writer  had  no  knowledge  of  the  6-year  record  of  evaporation 
at  Keno,  Ore.,  at  the  time  of  the  investigation  on  Chewaucan  Marsh, 
or,  for  that  matter,  at  the  time  his  paper  was  written.  Inquiries  at  the 
Oregon  Agricultural  College,  the  U.  S.  Geological  Survey,  and  the  U.  S. 
Weather  Bureau  succeeded  only  in  unearthing  the  Ady  record.     Had 
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the  writer  known  of  the  Keno  record,  he  would  have  made  use  of  it  in        Mr. 
preference  to  the  Owens  Valley  record. 

As  for  the  discrepancy  hetween  the  writer's  tabulation  of  the  Ady 
record  and  that  published  by  Moritz,  the  writer  did  not,  as  stated  by 
Mr.  Stevens,  quote  Moritz  as  his  authority,  except  for  those  months 
specifically  mentioned.  The  writer's  figures  wei'e  obtained  from  photo- 
stat copies  of  the  original  reports,  furnished  by  the  Weather  Bureau. 
As  for  the  difference  between  the  results  of  the  Ady  record  and  that  at 
Keno,  the  writer  cannot  agree  with  Mr.  Stevens  that  it  was  due  to 
diiference  in  water  temperature. 

The  writer  cannot  believe  that  the  water  temperature  has  in  itself 
any  great  influence  on  the  'rate  of  evaporation,  within  the  limits  of 
temperatures  usually  occurring.  According  to  well-known  physical 
laws,  a  definite  volume  of  air,  at  a  particular  temperature  and  density, 
will  absorb  a  definite  volume  of  water  vapor,  this  being  dependent  on 
the  temperature  and  density.  As  saturation  is  approached,  the  rate  at 
which  the  vapor  will  be  absorbed  will  of  course  diminish,  hence  the 
effect  of  humidity.  If  the  water  is  in  thin  sheets,  spray,  or  capillary 
form,  evaporation  will  be  accelerated.  To  liberate  1  lb.  of  water 
vapor,  about  966  B.t.u.  must  be  absorbed  by  the  water.  In  natural 
conditions,  this  heat  is  absorbed  from  the  atmosphere,  which  is  thus  the 
controlling  factor. 

Mr.  Sleight,  in  his  experiment,  placed  an  electric  globe  in  some  of 
his  pans  to  control  their  temperature.  He  thus  made  the  experiment 
entirely  dissimilar  to  the  natural  condition  of  evaporation,  supplying 
the  heat  necessary  to  evaporate  the  water  by  an  artificial  heating  plant. 
The  fact  that  the  evaporation  was  greater  in  the  heated  than  in  the 
unheated  pan  merely  proved  that  a  greater  quantity  of  heat  was  being 
supplied  to  it,  which  fact  was  corroborated  by  the  rise  in  temperature 
of  the  water.  Under  natural  conditions,  the  temperature  of  the  water 
surface  is  controlled  by  the  evaporation,  rather  than  the  converse.  Mr. 
Sleight  did  not  state  in  his  report  the  size  of  the  electric  globes  used, 
nor  the  time  they  were  kept  lighted.  A  40-watt  lamp  will  produce 
about  3  260  B.t.u.  per  24-hour  day,  sufficient  for  the  evaporation  of 
3.38  lb.  of  water,  which,  in  the  tanks  used  in  the  experiment,  would  be 
equivalent  to  2.06  in.  in  depth.  A  considerable  portion  of  this  heat, 
however,  is  dissipated  through  the  walls  and  bottom  of  the  tank. 

Also,  in  the  experiments  to  determine  the  effect  of  flowing  water 
on  evaporation,  the  conditions  of  the  experiment  were  totally  unlike 
any  natural  conditions.  The  water  was  circulated  with  a  centrifugal 
pump,  and,  from  an  inspection  of  the  single  record  published,  the  work 
done  by  this  pump  was  sufficient  to  raise  the  temperature  of  the  water 
10  degrees.  Although  a  correction  was  made  for  the  difference  of 
water  temperature  by  comparison  with  pans  heated  by  electric  globes, 
it  is  extremely  doubtful  whether  the  relative  absorption  and  evapora- 
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Mr.  tion  from  the  heat  generated  by  the  bulbs  would  be  the  same  as  from 
amma  .  ^j^^^  produced  by  the  working  machinery.  It  is  the  writer's  opinion 
that,  under  similar  conditions,  there  is  likely  to  be  greater  evaporation 
from  flowing  than  from  still  water,  due  to  surface  agitation  and  to 
friction  with  the  atmosphere,  but  this  will  be  an  indeterminate  variable, 
and  due  rather  to  the  relative  movement  of  the  wind  and  water  than 
to  the  absolute  motion  of  either. 

Mr.  Stevens  states  that  "the  correct  figures  for  evaporation  at  Ady 
are  already  40%  too  high,  yet  the  author  increases  them  by  7i%  for 
differences  in  elevation."  If  the  figures  of  the  U.  S.  Geological  Survey 
at  Keno  are  accepted,  as  against  those  of  the  Weather  Bureau  at  Ady, 
which  is  questionable,  the  difference  is  29%  instead  of  41  per  cent. 
The  effect  of  elevation,  or  atmospheric  density,  however,  seems  to  be 
open  to  some  question. 

Soon  after  the  publication  of  this  paper,  the  writer  had  his  atten- 
tion called  to  the  statement  that  "evaporation  at  different  elevations 
is  in  inverse  proportion  to  the  barometric  pressure."  It  was  imme- 
diately apparent  that  the  principle  was  stated  improperly,  and  he 
wrote  a  short  discussion  correcting  the  error  and  making  additional 
explanations  of  the  matter.  It  was  decided,  however,  to  withhold  this 
discussion  until  the  writer  submitted  his  closure;  the  substance  thereof 
is  given  below.    The  statement  should  have  read  as  follows : 

"The  writer  has  always  believed  that,  other  conditions  being  equal, 
the  eva]X)ration  will  vary  with  a  function  of  the  difference  in  barometric 
pressure  at  the  different  points." 

The  writer  based  his  opinion  and  belief  on  the  fact  that  the  boiling 
point  of  water  lowers  as  the  barometric  pressure  decreases,  requiring  a 
smaller  application  of  heat  to  vaporize  the  water  at  higher  elevations. 
It  is  true  that  the  data  published  in  the  paper  by  Messrs.  Duryea  and 
Haehl  are  insufficient  to  establish  this  beyond  question,  but  a  platting 
of  the  data  in  Table  17  of  that  paper  shows  that  the  curve  of  evapora- 
tion relation  coincides  with  that  of  barometric  relation  between  the 
limiting  elevations  of  2  500  and  5  000  ft.  As  Dr.  Fortier's  experiments 
ranged  from  Elevation  4  500  to  14  500  ft.,  they  are  nearly  all  above 
those  quoted  by  Messrs.  Duryea  and  Haehl,  so  that  it  is  possible  that  the 
relation  may  change  at  the  higher  elevations.  The  writer's  confidence 
in  the  physical  law  quoted  is  such,  however,  that  he  would  rather  be 
inclined  to  study  with  care  all  the  conditions  attending  the  Fortier 
experiments  in  order  to  ascertain  if  there  was  not  a  possibility  of  other 
influences  being  strong  enough  to  counteract  that  of  elevation. 

The  specific  correction  for  the  influence  of  elevation  on  the  rate 
of  evaporation  by  comparison  with  the  evaporation  records  in  Owens 
Valley  was  made  from  a  study  of  the  figures  in  Table  20  showing  the 
barometric  differences,  considering  the  barometric  pressure  at  sea  level 
as  30  in.  of  mercury. 
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TABLE 


Mr. 
Hammatt. 


Elevation,  in  feet. 

Barometric  height, 
iu  inches. 

Drop  in 

barometer  from 

sea  level. 

Percentage 

relation  to 

barometiic  height  at 

Elevation  3  775. 

2  000 
8  000 

3  775 

4  000 
4  090 

50(» 

27.79 
26.74 
25.% 
25.74 
25.65 
25.34 
24.77 

2.21 
3.26 
4.04 
4.26 
4.35 
4.66 
5.23 

-44.8 
-  18.5 

f    6.4 
-\-    8.6 
+  16.3 
+  30.6 

The  writer  makes  no  claim  that  the  various  coefficients  used  in  cor- 
relating the  evaporation  records  at  Independence  to  conditions  existent 
on  the  Chewaucan  Marsh  are  absolute.  He  maintains,  however,  that 
their  principle  is  established  by  physical  laws,  and  that  their  application 
is  a  matter  of  engineering  judgment  in  connection  with  careful  observa- 
tion of  field  conditions.  This  is  particularly  true  with  the  deduction  for 
plant  cover,  characterized  by  Mr.  Stevens  as  "mere  guesswork."  The 
physical  law  is  that  saturated  air  will  take  no  additional  water  vapor, 
and  must  be  replaced  by  dry  air  if  evaporation  continues.  The  fact, 
determined  by  the  writer  by  inspection  at  various  periods  of  growth, 
was  that,  as  the  grass  grew  higher  and  spread,  the  movement  of  air 
was  more  and  more  restricted.  Although  the  straight-line  variation 
may  not  be  justified  by  experiment,  it  is  by  logic,  until  experiment 
shall  have  given  a  better  one. 

In  this  matter  it  is  interesting  to  note  the  actual  results  of  the  soil 
pan  evaporation  tests  in  Harney  County,  as  shown  in  Figs.  15  to  20, 
inclusive.    These  are  tabulated  in  Table  21,  from  which  it  will  be  noted 


TABLE  21. 


Year. 

I^ENGTH  OP  Season. 

Evaporation 

Begins. 

Ends. 

Days. 

loss,  in  inches. 

1915 
1915 
1915 
1916 
1916 
1916 

Aprils 
May  18 
Mays 
March  30 
April  13 
March  28 

July  13 
July  15 
July  12 
August  4 
August  4 
August  3 

96 

58 

1-^7 
114 
128 

12.10 

Frye  Field    

8.90 

Verdo  Field 

7.50 

15.78 

Frye  Field    

15.62 

Verdo  Field 

17.33 

98.5 

12.87 

that,  although  the  season  averaged  shorter  than  that  assumed  for  the 
Chewaucan  calculation,  the  total  evaporation  was  greater.  This  may  be 
explained  by  the  fact  that  the  season  falls  about  a  month  later  in  the 
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Mr. 

Hammatt, 


Harney  County  tests  than  in  the  Chewaucan  calculation,  a  part  of  the 
hotter  months — ^July  and  August — being  included  in  place  of  March 
and  April,  used  in  the  Chewaucan  figures. 

In  Fig.  25  are  platted  the  heights  of  the  growth  in  the  various 
pans  in  the  Harney  County  tests  during  the  season  of  1916.  The 
uniformity  of  growth  is  apparent  from  this  diagram,  justifying  the 
straight-line  reduction  of  evaporation  for  plant  cover  and  the  uni- 
formity of  transpiration  increase. 


1 

// 
// 

DIAGRAM   SHOWING 

GROWTH  OF  PLANTS 

IN  PANS. 

Soil  surface 

i.pan^ 

April  May  June  July 

1916 
Fig.   25. 

Mr.  Stevens  states  that  plants  continue  to  use  water  after  maturity, 
and  compares  the  use  of  water  by  plants  with  the  consumption  of  food 
by  man,  with  a  fine  disregard  for  the  laws  of  mechanics.  The  food 
consumed  by  man  is  transformed  into  mechanical  energy,  which  is 
dissipated  in  work  or  motion.  Plants  perform  no  such  work,  and 
their  food  goes  entirely  into  growth.  When  a  plant  reaches  maturity,  it 
ceases  to  take  in  water  through  its  roots,  and  loses  in  drying  a  large 
portion  of  that  already  taken,  making  hay  while  still  standing.  There 
is  even  a  claim  of  a  slight  backflow  into  the  earth,  causing  the  loss  of 
some  of  the  food  value,  for  which  reason  it  is  considered  advisable  by 
stockmen  to  cut  for  hay  slightly  before  maturity,  though  the  writer  is 
somewhat  skeptical  as  to  this,  and  believes  that  the  greater  food  value 
of  hay  cured  after  cutting  over  that  cured  standing  is  probably  due  to 
other  causes. 

Mr.  Stevens  is  evidently  not  familiar  with  the  practice  of  curing 
hay.  It  is  not  usual  to  leave  the  hay  on  the  ground  more  than  48 
hours,  and  where  possible  it  is  stacked  within  72  hours  after  cutting. 
Stockmen  consider  that  the  hay  loses  in  food  value  if  left  longer  without 
stacking.  Moreover,  after  putting  in  the  stack,  it  not  only  ceases  to 
lose  weight,  but  gains  in  weight  by  absorption  from  the  atmosphere. 
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Mr.  Stevens'  inference  that  the  ratios  of  green  weight,  cured  weight,        Mr. 
etc.,  used  in  the  Harney  Valley  experiments  were  taken  from  the  test  Hammatt. 
made  at   Chewaucan   Marsh   is   also   in  error,   the  cutting  from   each 
of  the  pans  having  been  cured  for  48  hours  and  weighed  at  intervals 
during  the  period. 

The  writer,  after  considerable  study,  is  unable  to  comprehend  Mr. 
Stevens'  "guessing"  paragraph,  so  assumes  that  it  was  put  in  to  add 
humor  to  his  discussion. 

Regarding  the  matter  of  soil  absorption,  Mr.  Stevens'  information 
is  correct  as  to  the  nature  of  the  peat,  and  also  in  regard  to  its  low 
capillary  limit.  The  layer  of  actual  turfy  peat,  however,  is  quite  thin, 
being  from  8  to  12  in.  in  dfepth,  followed  by  a  mixture  of  peat  in  the 
white  volcanic  soil,  described  in  the  paper  as  underlying  the  marsh, 
and  gradually  changing  to  the  unmixed  white  soil.  Although  the  turfy 
peat  has  a  low  capillary  limit,  it  shrinks  and  cracks  in  drying,  allow- 
ing free  access  of  air  to  the  underlying  soil,  which  has  a  much  higher 
capillary  limit.  Test  holes  bored  in  September,  1916,  two  months  after 
the  discontinuance  of  irrigation,  showed  that  the  soil  was  practically 
dry  for  a  depth  of  2  ft.  About  thirty  holes  were  bored  at  this  time, 
representative  of  the  entire  area  of  the  two  marshes.  As  the  subsoil 
has  been  found  to  be  practically  impervious,  the  contained  water  at 
the  close  of  irrigation  must  have  been  lost  by  capillary  rise  and  sur- 
face evaporation. 

In  the  later  test  of  the  absorption  capacity  of  the  soil,  Mr,  Stevens 
correctly  interpreted  Fig.  23  as  showing  the  putting  of  13.54  in.  of 
water  into  the  tube  on  September  10th,  10.15  in.  being  introduced  at 
4.30  P.  M.  and  3.39  in.  at  5.05  p.  M.  The  top  of  the  tube  was  covered, 
to  prevent  evaporation,  and  measurements  of  the  lowering  of  the  water 
surface  were  made  at  intervals  thereafter.  The  curve  above  the  line, 
showing  the  depth  of  water  absorbed,  was  platted  from  the  observa- 
tions up  to  September  28th,  the  broken  line  being  produced  at  the  same 
rate,  which  had  been  uniform  for  the  previous  2  weeks.  The  curve 
below  the  line,  showing  the  depth  of  penetration  of  the  absorbed  water, 
was  platted  for  the  first  6  in.  from  tests  taken  previously,  the  final 
measurement  being  taken  on  September  28th,  when  the  tube  was 
removed  and  the  core  examined.  The  line  between  these  points,  as 
well  as  its  dotted  extension,  was  made  from  the  percentage  relation 
found  from  the  measurements  taken. 

We  now  come  to  the  interesting  part  of  the  discussion,  the  attempted 
application  of  run-off  data  at  the  three  main  gauging  stations  on  the 
Chewaucan  River  to  determine  the  actual  consumption  on  the  marsh. 
The  arguments  used  remind  one  so  strongly  of  those  appearing  in 
Northwest  News,  a  promotion  sheet  published  by  the  real  estate  firm 
promoting  the  Paisley  Project,  and  the  data  presented  have  such  a 
similarity  to  those  presented  by  the  engineer  for  that  contestant  in 
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Mr.  the  litigation,  that  the  reason  for  the  rather  acrimonious  nature  of 
Hammatt.  ^j^^  Stevens'  discussion  may  be  inferred.  In  fairness,  the  records  of 
the  case  should  have  been  quoted,  showing  the  presentation  of  data 
to  the  effect  that,  although  the  measurements  at  Hotchkiss  Ford 
included  all  water  running  off  the  marsh,  those  at  the  Government 
gauging  station  did  not  include  all  that  running  on  the  marsh,  that  the 
water  passing  the  Hotchkiss  Ford  gauge  did  not  all  pass  the  Narrows, 
and  that  passing  the  Narrows  did  not  all  pass  the  Government  gauge. 
Testimony  was  presented  showing  a  very  considerable  water-shed  with 
a  high  run-off  percentage  tributary  to  the  marsh,  the  run-off  there- 
from being  intercepted  by  a  drainage  canal  along  the  edge  of  the 
Upper  Marsh  and  delivered  at  the  Narrows,  and  along  the  edge  of  the 
Lower  Marsh,  to  Hotchkiss  Ford.  A  creek  of  considerable  size,  known 
as  Moss,  or  Avery,  Creek,  empties  on  the  Upper  Marsh  and  is  not 
included  in  any  measurements  given  of  inflow,  while  another,  still 
larger,  known  as  Willow  Creek,  is  used  for  irrigation  near  the  Lower 
Marsh,  and  was,  by  the  breaking  of  dams,  diverted  into  the  Lower  Marsh 
without  appearing  in  any  measurement  except  that  of  Hotchkiss  Ford. 
The  effect  of  these  is  very  apparent  by  comparison  of  the  daily  hydro- 
graphs  at  the  three  stations,  the  run-off  at  Hotchkiss  Ford  often  exceed- 
ing that  at  the  Narrows  during  rainfall  periods,  and, that  at  the 
Narrows  increasing  by  a  much  greater  percentage  than  that  at  the 
Government  Station. 

Since  this  paper  was  written,  the  Court  has  handed  down  a  decision 
based  on  the  evidence  produced  at  the  trial,  allowing  a  duty  of  3.9  ft., 
or  46.8  in.,  somewhat  smaller  than  that  claimed,  but  about  double  that 
advocated  by  Mr.  Stevens.  This  decision  has  been  upheld  by  the 
Supreme  Court,  an  appeal  having  been  denied.  The  difference  between 
the  duty  claimed,  60.1  in.  and  that  allowed  by  the  Court,  46.8  in.,  or 
13.3  in.,  was  doubtless  due  to  the  Court's  opinion  that  the  full  run-off 
claim  of  23  in.   was  not  indisputably  established. 

The  writer  acknowledges  the  impossibility  of  establishing  the  exact 
quantity  necessary  to  insure  the  proper  movement  of  water  over  the 
marsh,  due  to  the  irregular  flow  of  the  river.  The  total  run-off  meas- 
ured at  Hotchkiss  Ford,  shown  in  Table  19,  certainly  did  not  repre- 
sent the  necessary  run-off,  as  a  material  part  of  it  was  run-off  from 
the  adjoining  water-shed  during  storms,  and  did  not  go  on  the  marsh 
at  all.  The  actual  necessity  for  the  movement  of  the  water  is  well 
established,  however,  an  analysis  of  the  plant  growth  on  the  marshes 
having  been  made  by  Professor  P.  B.  Kennedy,  of  the  University  of 
California,  and  it  being  shown  by  survey  that  whenever  the  flow  of 
the  water  was  impeded  by  knolls  or  ridges,  the  valuable  grasses  were 
rei)laced  by  tules  and  cat-tails,  and  wherever  the  flooding  was  inter- 
mittent, as  on  the  tops  of  knolls,  covered  during  the  periods  of  greatest 
flow   but   uncovered   during   periods   of   lesser   flow,    the   predominant 
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growth  was  blue-joint  and  fox-tail.  As  for  Mr.  Stevens'  statement  Mr. 
that  if  the  claim  of  the  necessity  were  true  "there  could  scarcely  have 
been  any  crop  at  all  in  1915,"  he  is  quite  right,  there  having  been 
no  crop  at  all  on  those  parts  of  the  marsh  where  the  water  ran  on 
and  was  consumed  without  run-off,  the  only  full  crop  being  obtained 
from  the  small  acreage  at  the  head  of  each  marsh,  where  the  water 
was  first  turned  on  the  land  and  kept  running  continuously  over  it. 
This  point  was  also  well  established  by  testimony,  and  appears  in  the 
Court  records. 

A  study  of  the  hydrographs  of  the  various  years  of  record  shows 
in  general  an  excess  of  water  during-  the  early  summer,  with  a  falling 
below  the  requirement  from  the  middle  of  May  onward.  By  turning 
the  whole  flow  over  the  land  and  flooding  it  to  a  depth  greater  than* 
was  actually  needed,  the  water  was  held  and  the  uncovering  of  the 
marsh  delayed  beyond  the  time  when  it  would  otherwise  take  place. 
It  is  this  which  causes  the  run-off  percentage  to  be  so  high  in  some 
years.  For  instance,  in  1914  there  was  a  very  high  March  and  April 
flood,  causing  a  high  run-off  for  that  year.  In  1916,  the  flow  of  the 
water  was  ideal,  coming  at  the  exact  time  and  in  the  quantities  needed, 
causing  a  low  run-off  during  the  parts  of  the  season  when  in  general 
the  run-off  is  high. 

The  writer  asks  the  indulgence  of  his  readers  for  having  gone  into 
so  much  detail  in  his  closure  on  a  paper  which  was  intended — and  so 
stated  in  the  opening  paragraphs — to  be  merely  descriptive  of  methods 
used,  for  the  purpose  of  drawing  discussion  and  criticism  of  these 
methods,  and  tending  toward  improvement  in  future  studies.  It  was 
not  his  intention  to  make  any  point  of  the  results  obtained,  these 
being  of  merely  local  interest.  This  point  is  entirely  missed  or  ignored 
by  Mr.  Stevens  in  his  first  discussion,  in  which  he  criticises  the  writer's 
failure  to  touch  on  the  matter  of  efliciency. 

The  discussion,  however,  has  enlarged  the  writer's  knowledge  by 
offering  him  additional  food  for  thought,  and  enables  him  to  draw 
the  following  conclusions: 

(1). — That  laboratory  experiments  are  apt  to  lead  to  erroneous  con- 
clusions if  the  exact  field  conditions  are  not  reproduced.  This  point 
was  brought  out  by  Mr.  Harding.  It  was  to  satisfy  this  condition 
that  the  pan  experiments  in  the  Harney  Valley  tests  were  made  in 
the  fields  themselves,  instead  of  all  together  in  one  place,  reproducing 
the  same  conditions  as  to  plant  cover  and  water  depth  in  the  pan  as 
in  the  adjoining  field.  One  pan  of  each  set  had  a  portion  of  the 
water  removed  and  replaced  from  time  to  time,  in  order  to  reproduce 
as  far  as  possible  the  condition  of  changing  water  due  to  flow  on 
the  land. 

(2). — That  there  is  a  sparsity  of  evaporation  data,  and  such  records 
as  there  are  lack  sufficient  completeness  of  detail  to  permit  comparison. 
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Mr.  It  would  be  advantageous  if  all  the  evaporation  work  could  be  con- 
Hammatt.  f}yg^g(j  by  either  the  Weather  Bureau  or  the  Geological  Survey,  in 
order  to  insure  uniformity,  the  pans  being  run  at  the  principal  sta- 
tions in  combination  with  the  other  data,  in  order  to  have  available 
for  every  section  a  record  of  evaporation  as  well  as  of  rainfall,  rvm-off, 
temperature,  etc. 

(3). — That  subsoil  losses  can  only  be  determined  by  field  experiment 
on  a  large  scale,  and  necessary  surface  run-oif  can  only  be  determined 
by  long-time  observations  of  results   under  conditions   as  they  exist 
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^r.  He  showed  that  the  writer's  economic  ratios  of  rise  to  span  length 

'  for  the  different  types  of  arches  agree  fairly  well  with  the  superior 
limits  found!  Possibly  this  is  merely  a  fortunate  coincidence,  because 
designers  are  often  prevented  by  ruling  conditions  from  adopting  what 
they  might  deem  to  be  economic  ratios  of  rise  to  span  length;  but,  on 
the  other  hand,  it  might  be  considered  by  some  as  corroborative  evi- 
dence of  correctness. 

In  the  other  of  the  two  problems,  however,  viz.,  the  economic  depth 
of  arch  ribs,  there  is  seldom  any  condition  precedent  which  should 
prevent  a  designer  from  adopting  approximately  the  most  economic 
depth;  and  hence  averages  of  depths  of  ribs  of  existing  arches  should 
show  what  the  general  impression  of  designers  has  been  concerning 
this  question  of  economics.  Mr.  Fowler  computed  these  averages  and 
found  results  considerably  lower  than  those  which  the  writer  determined 
by  the  use  of  his  before-mentioned  formulas  for  weights  of  arch  ribs. 
Fiom  individual  judgment,  based  on  these  averages,  and  on  the  writer's 
findings  as  well,  Mr.  Fowler  determined  certain  compromise  economic 
depths  varying  from  2.5%  for  plate-girder  arches  to  4.0%  (and  in 
one  case  4.3%)  for  lattice-ribbed  arches.  Instead  of  4.0%,  the  writer 
had  found  Y.5%  as  the  most  economic  depth,  but  had  pointed  out  that  a 
material  variation  can  be  made  therefrom  without  greatly  increasing 
the  weight  of  metal  in  the  arch,  also  that  "any  variation  that  is 
likely  to  be  adopted  will  be  a  reduction;  because,  generally,  the  appear- 
ance of  the  arch  is  improved  by  making  its  rib  depth  smaller  than  the 
economic  one."  Computations  made  from  Fig.  6  show  that,  on  the 
basis  of  the  writer's  original  investigation,  decreasing  the  ratios  of 
depth  of  arch  rib  to  span  length  would  give  certain  percentage  increases 
in  weights  of  metal  in  the  ribs.     These  are  shown  in  Table  12. 

TABLE  12. 


Ratio  of  depth 
of  arcli  rib  to 
to  span  length. 

Percentage  increase 

in  weight  of  metal 

above  niinimiim 

in  arch  rib. 

Ratio  of  depth 

of  arch  rib  to 

span  length. 

Percentage  increase 

in  weight  of  metal 

above  minimum 

in  arch  rib. 

0.75 

n.TO 

0.65 
0.60 

0.00 
0.20 
0.65 
1.30 

0.55 
0.50 
0.45 
0.40 

2.75 
4.20 
6.80 
10.50 

In  view  of  the  preceding,  it  is  evident  that  the  writer,  when  pro- 
portioning an  arch  rib,  would  probably  have  adopted,  for  esthetic 
reasons,  a  depth  equal  to  about  6%  of  the  span  length,  notwithstanding 
the  fact  that  he  had  shown  the  theoretically  economic  depth  to  be  7i% 
thereof. 


Papers.]      DISCUSSION  ON  ECONOMICS  OF  STEEL  ARCH  BRIDGES  517 

When  Mr.  Fowler  challenged  the  findings  of  the  investigation  on  Mr. 
this  point,  the  writer  stated  that  he  would  prepare  four  designs  and 
estimates  of  weight  for  the  ribs  of  a  500-ft.  span,  double-track  railway, 
three-hinged  arch  bridge,  so  as  to  plot  a  curve  indicating  the  actual 
economic  depth;  and  he  has  since  done  so,  the  depths  chosen  for  trial 
being  3,  5,  7,  and  9%  of  the  span  length.  These  layouts  are  shown  to 
scale  on  Fig.  32.  The  computations  of  stresses  were  made  by  the 
writer's  Assistant  Engineer,  Mr.  Francis  De  Schauensee,  using  the 
modern  method  of  influence  lines,  but,  in  accordance  with  the  writer's 
suggestion,  checking  one  set.  of  figures  by  the  old  established  system  of 
unit  panel  loadings.  Although  the  check,  of  course,  was  not  exact,  it 
was  sufficiently  accurate  for  all  practical  purposes. 

With  these  stress  sheets  as  a  basis,  and  using  the  designing  specifi- 
cations of  "Bridge  Engineering",  the  writer  computed  the  sectional 
areas  of  all  the  main  rib  members  and  measured  their  lengths  from  the 
diagrams,  reducing  properly  those  of  the  web  members  to  allow  for  their 
failure  to  reach  the  center  lines  of  the  chords.  Then  he  multiplied  each 
tabulated  sectional  area  by  the  length  of  the  piece,  added  the  results, 
and  multiplied  the  sum  by  3.4,  the  product  representing  the  weights  of 
the  main  members,  exclusive  of  the  details.  All  the  latter,  in  which  the 
weights  thereof  are  approximately  alike  for  the  four  cases,  such  as 
stay-plates,  connecting  plates,  diaphragms,  hinges,  and  rivet  heads,  were 
omitted,  but  the  weights  of  the  splices  and  the  lacing  angles  were  com- 
puted and  added  in.  The  four  quantities  thus  found  were  used  as 
"comparing  weights"  to  settle  the  economic  question  which  was  being 
investigated. 

These  "comparing  weights"  were  plotted  on  Fig.  33,  and  a  curve  was 
drawn  through  the  located  points.  Considerable  thought  was  given  to 
the  drafting  of  this  curve  between  the  limits  of  5%  and  3%  depths, 
owing  to  the  abnormality  of  the  latter  layout.  It  would  have  been 
somewhat  more  accurate  to  compute  the  weight  for  a  4%  depth,  but  the 
time  and  expense  involved  thereby  did  not  appear  to  be  justified.  From 
this  curve,  it  will  be  seen  that  the  economic  depth  of  the  rib  for  this 
span  and  for  railway  loading  is  (U%  of  the  span  length,  instead  of 
7i%  thereof,  as  previously  determined. 

Eecognizing  that  the  making  of  a  corresponding  set  of  calculations 
for  a  highway  bridge  would  be  a  comparatively  simple  matter,  all 
stresses  being  found  by  slide-rule,  the  writer  concluded  to  investigate 
the  correctness  of  his  previous  finding,  viz.,  that  the  economic  rib 
depths  are  the  same  for  both  railway  and  highway  bridges.  Some 
a  priori  reasoning,  based  on  the  manner  of  variation  of  the  governing 
adjusted  total  stresses,  had  led  him  to  the  conclusion  that  these  eco- 
nomic depths  would  be  less  for  highway  arches  than  for  railway  arches, 
the  factor  of  main  influence  being  stress  reversion  in  chords,  which 
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influence,  of  course,  augments  as  the  ratio  of  live  load  plus  impact  to       Mr. 
total  load  increases.  Waddtii. 

Estimates  of  "comparing  weights"  were  made  as  before  for  depths 
of  3,  5,  7,  and  9%  of  the  span  length,  and  the  results  were  plotted  on 
Fig.  34,  from  which  it  will  be  seen  that  the  economic  depth  for  this 
case  is  5%  of  the  span  length. 


123456789 
Depths  of  Arch-rib,  in  Percentage  of  Span-length. 
Fig.  33. 


12  3  4  5  6  7 

Depths  of  Arch-rib,  in  Percentage  of  Span-length. 
Fig.  34. 

These  two  sets  of  figures  permitted  the  determination  of  the  manner 
of  variation  of  the  economic  depth  with  the  ratio  of  live  load  plus 
impact  to  total  load,  as  shown  on  Fig.  35.  The  two  points  enclosed  in 
circles  on  that  diagram  indicate  the  economic-depth  ratios  correspond- 
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Mr.      ing  to  the  ratios  of  live  load  plus  impact  to  total  load,  in  the  case  of 

Waddell.  j-^^j^^y  ^^^  highway  arch  spans  of  500  ft.    By  joining  these  points  with 

a  right  line  and  extending  this  line  in  both  directions,  we  obtain  the 

data  from  which,  by  using  Figs.  18  and  19,  the  diagram  in  Fig.  36 


0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9 

Ratios  of  Live. Load  Plus  Impact  to  Total  Load. 
Pig.   35. 


;     400  500  600 

Span-  length,  in  Feet. 

Fig.  36. 

has  been  prepared.     That  diagram  shows  that  the  economic  depth  ratio 

for  railway  arch  ribs  varies  from  0.078  for  100-ft.  spans  to  0.053  for 

1000-ft.  spans;  and  for  highway  arch  ribs  from  0.056  for  100-ft.  spans 

to  0.042  for  1  000-ft.  spans. 
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These  depths  are  greatly  in  excess  of  the  0.04  ratio  established  by  Mr. 
M^.  Fowler;  and  the  investigation  proves  that,  in  endeavoring  to  **'*^*^"- 
ascertain  such  important  functions  as  economics,  it  is  not  safe  to  base 
one's  conclusions  on  averages  of  professional  practice.  The  writer 
feels  greatly  indebted  to  Mr.  Fowler,  not  only  for  the  good  work  which 
he  has  done  in  compiling  his  table  of  information  concerning  existing 
arch  bridges  and  arch-bridge  designs,  but  also  for  having  challenged  the 
writer's  finding  for  economic  depth  of  arch  ribs.  For  railway  arches 
the  economic  ratio  first  found  proves  to  be  all  right  for  short  spans, 
though  too  great  for  long  ones;  but  the  deduction  made,  to  the  effect 
that  the  economic-depth  ratios  are  the  same  for  both  railway  and  high- 
way bridges,  is  wrong.  The  reason  for  the  occurrence  of  the  error  is 
that  the  weight  formulas  for  arch  bridges,  which  were  adopted  as  a 
basis  for  the  investigation,  were  of  a  too  empirical  character  to  warrant 
their  use  for  the  economic-rib-depth  study,  although  sufficiently 
accurate  for  that  of  the  economic  ratio  of  rise  to  span  length.  The 
probable  explanation  of  engineers'  failures'  in  the  past  to  use  economic 
depths  when  designing  arch  ribs  is  that  they  did  not  pay  much  atten- 
tion to  the  question  of  economy  when  making  their  determinations. 

As  for  the  question  of  esthetics,  the  writer  is  of  the  opinion  that 
a  rib  depth  of  6%  is  more  pleasing  to  the  eye  than  a  smaller  one,  and 
that  such  extremes  as  3%  or  even  4%  are  unsightly.  If  a  designer 
prefers  the  appearance  obtained  by  using  a  5%  depth,  he  can  generally 
obtain  it  in  railway  structures  by  the  addition  of  2  or  3%  to  the 
minimum  weight  of  metal — certainly  not  a  very  serious  extravagance. 

The  eight  diagrams  of  stresses,  sectional  areas,  and  lengths  of  mem- 
bers, prepared  in  making  this  supplementary  investigation,  are  not 
included  in  this  resume,  but  may  be  found  in  the  files  of  the  Society. 

Mr,  Fowler  claims  that  greater  ratios  of  rise  to  span  length  are 
necessary  for  heavy  arch  bridges  than  for  light  ones;  because  of  the 
element  of  rigidity,  and,  therefore,  he  questions  somewhat  the  writer's 
findings ;  but,  concerning  this  claim,  two  facts  should  be  borne  in  mind : 

First. — The  writer's  investigations  were  made  for  economic  depths, 
and,  therefore,  not  necessarily  for  the  best  depths  to  adopt  for  all  cases 
and  all  conditions ;  and 

Second. — The  economic  ratios  of  rise  to  span  length  found  by  the 
writer  are  never  small,  varying  as  they  do  from  0.20  to  0.28  for  solid- 
rib  structures,  being  0.25  for  spandrel-braced  structures,  and  lying 
between  0.225  and  0.38  for  braced-rib  structures.  Mr.  Fowler's  table 
shows,  for  structures  of  these  three  classes,  respectively,  the  following 
averages:  0.18,  0.197,  and  0.202,  as  against  0.24,  0.25,  and  0.3  by  the 
writer.  Mr.  Fowler's  corresponding  recommended  averages  are,  respec- 
tively, 0.22,  0.254,  and  0.272. 

From  this  it  is  seen,  that  by  taking  averages  for  these  three  groups 
of  averages,  viz.,  0.193,  0.263,  and  0.249,  the  writer's  economic  ratios  of 
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Mr.      rise  to  span  length,  on  the  average,  are  36%  greater  than  those  hitherto 
Waddeii.  adopted  by  the  Profession  and  6%  greater  than  those  recommended  by 
Mr.  Fowler, 

The  reason  that,  in  truss  bridges,  light  structures,  for  economy  of 
metal,  require  smaller  truss  depths  than  heavy  ones  is  because  of  the 

greater  values  of  —  in  the  web  members ;    but,  in   arch   bridges,  this 

condition  is  cared  for  by  varying  the  ratio  of  depth  of  arch  ring  to 
span  length,  and  not  by  changing  the  ratio  of  rise  to  span  length. 

Dr.  Thomson's  suggestion  that,  in  very  heavy  steel  bridges,  box 
sections  for  chords  be  used,  is  an  excellent  one ;  and  the  writer  for  years 
has  been  advocating  this  innovation.  In  making  the  plans  for  the 
Fratt  Bridge,  over  the  Missouri  River,  at  Kansas  City,  he  adopted  the 
closed  section ;  but  the  innovation  was  too  drastic  for  the  manufacturer, 
who  was  also  the  erector  of  the  structure;  and  the  plans  were  modified 
to  agree  with  current  practice,  in  order  to  comply  with  his  wishes. 

Mr.  Farr  asks  why  the  writer,  in  Tables  4  and  6,  gives  the  weight  of 
metal  per  linear  foot  "per  side"  for  ribs  and  lateral  system,  while  in 
Table  5,  he  gives  it  in  pounds  per  linear  foot  of  structure.  The  answer 
is  that,  throughout  the  paper,  comparisons  were  made  by  excluding  all 
weights  common  to  the  structures  compared,  and  hence  the  floor- 
system  weights  were  generally  omitted,  and  one  side  of  the  structure 
only  was  considered.  In  Table  5,  however,  it  was  desired  to  show  the 
variations  in  the  total  weights  of  metal  per  linear  foot  in  the  three 
types  of  construction,  consequently,  that  of  the  floor  system  was 
included  in  the  totals. 

When  Mr.  Farr  says:  "The  economy  in  the  weight  of  metal  in  the 
arch  over  the  simple  truss  appears,  from  the  information  in  the  paper, 
to  commence  at  spans  of  more  than  1  000  ft.,  etc.",  and  "As  it  is  only 
in  the  larger  spans  of  more  than  1  000  ft.  that  any  economy  in  weight  is 
shown  over  even  a  simple  truss,  and  as  the  span  at  which  the  arch 
will  come  out  lighter  in  weight  than  the  continuous  truss  will  be  very 
much  more  than  1  000  ft.,  etc.,"  it  is  evident  that  he  made  a  mistake  in 
reading  Fig.  16;  for,  in  railroad  bridges,  the  economy  of  the  arch  is 
shown  to  begin  at  spans  of  about  100  ft.  and  not  at  1  000  ft.,  as  he 
claims,  and,  in  highway  structures,  the  arch  bridge  is  indicated  as 
always  being  more  economic  of  metal  than  the  truss  bridge.  There  is 
no  good  reason  for  this  misinterpretation,  because  the  title  of  Fig.  16 
reads  "Percentages  to  Apply  to  Weights  of  Metal  in  Trusses  of  Simple- 
Truss  Spans  in  Order  to  Find  the  Weights  for  Arch  Ribs  and  the 
Superimposed  Columns  with  Their  Bracing  to  Carry  the  Same  Live 
Loads" ;  and  there  is  no  percentage  recorded  that  is  as  great  as  100. 

Answering  Mr.  Van  Cleve's  remark  that  "To  place  a  field  splice 
across  the  crown-hinge  would  undoubtedly  be  possible,  but,  in  the 
speaker's  opinion,  would  rarely  be  justifiable,  owing  to  the  quantity  of 
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splice  metal  required,  and  the  expense  of  the  field  drilling",  the  writer  Mr. 
would  reply  that  this  expedient  has  already  been  adopted,  and  without  *  ^  ' 
much  trouble  or  expense.  If  the  filling-in  is  done  at  an  average 
temperature,  the  field  work  involved  is  very  simple,  but,  at  any  other 
temperature,  some  special  apparatus  is  required.  The  good  results 
gained  by  the  insertion  of  the  additional  members  are  worth  many 
times  the  extra  expense  involved. 

Answering  Mr.  Sales'  remark  that  ''Nevertheless,  it  is  to  be, hoped 
that,  judging  by  past  experience,  the  author  will  find  time  to  write  a 
treatise  on  arch  bridges,  and  include  in  it  all  the  diagrams  and  prelimi- 
nary work  for  which  space  could  not  be  found  in  his  paper",  the  writer 
would  state  that,  some  time  ago,  he  arranged  to  do  almost  that  very 
thing  by  writing  jointly  with  a  young  engineer,  who  is  expert  on 
difficult  mathematical  work,  a  complete  treatise  on  "The  Designing  of 
Steel  Arch  Bridges",  the  writer  taking  the  chapters  dealing  with  the 
economics,  the  specifications,  and  all  the  practical  features,  and  his 
associate  handling  those  involving  the  mathematics.  The  work  had 
progressed  only  so  far  as  the  laying  out  of  the  list  of  chapters  and  the 
determination  of  the  character  of  the  contents  of  each,  when,  after 
thinking  the  matter  over,  the  young  man  decided  that  he  would  not 
undertake  the  contemplated  enterprise;  hence  it  was  abandoned.  As 
the  writer  has  neither  the  time  nor  the  inclination  to  do,  unaided,  all 
the  work  on  such  a  book,  it  will  never  be  written  by  him,  but  must  be 
left  to  some  younger  man,  possibly  working  in  conjunction  with  an 
experienced  bridge  designer  and  builder. 

Mr.  Sales  asks  what  the  writer  means  by  "lateral  system."  The 
term  includes  all  the  bracing  between  adjacent  trusses,  ribs,  or  girders, 
whether  lying  in  horizontal,  vertical,  or  inclined  planes ;  but  excludes  the 
cross-girders,  which  pertain  to  the  "floor  system."  Mr.  Sales  is  correct 
in  his  surmise  that  the  writer  assumed  that  "the  weight  of  the  lateral 
system  plus  rail-girders  plus  cross-girders  will  offset  that  in  the  bracing 
of  the  floor  system,  plus  that  of  the  rib  flanges  of  the  corresponding  arch 
structure,  plus  that  of  the  other  diagonals  between  the  arch  ribs";  but 
the  writer  had  indicated  clearly  that  the  weight  of  the  vertical  sway 
bracing  between  opposite  columns  was  included  with  the  weight  of 
the  said  columns  and  the  arch  ribs,  hence  the  word  "other"  excluded 
the  diagonals  of  the  vertical  sway  bracing. 

The  section  in  an  arch  rib  will  not  often  be  "symmetrical  about  the 
neutral  axis",  for  the  areas  of  the  chord  members  will  generally  be  in 
direct  proportion  to  the  governing  stress  combinations.  The  contour 
of  the  arch  rib  usually  cannot  "be  placed  so  as  to  give  symmetrical 
rib  sections";  but,  for  uniformly  distributed  loads,  the  axis  (or  line  of 
apparent  symmetry)  is  a  parabola,  while  in  other  cases  the  curve  should 
correspond  to  the  equilibrium  polygon  for  dead  load  pbis  one-h.aH  the 
live  load. 
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Mr.  Mr.  Sales  asks  "what  the  author  has  to  say"  on  the  subject  of  the 

■  simultaneous   existence    of   economy    and   esthetics    in   bridge    design. 
More  than  two  decades  ago,  the  writer  expressed  himself  thus:* 

"The  author  is  a  firm  believer  in  the  principle  that  true  economy, 
engineering  excellence  of  construction,  and  the  best  architectural  effect 
will  almost  invariably  be  found  to  accompany  each  other,  and  be 
inseparable  in  the  designing  of  any  bridge.  Moreover,  any  bridge  built 
with  due  consideration  for,  first,  efiiciency,  second,  appearance,  and 
third,-  economy,  will  be  satisfactory  and  gratifying  to  not  only  the 
trained  expert,  but  also  to  the  general  engineer  and  the  railroad  man, 
and  even  to  the  public;  because  when  an  observer  notes  that  in  such  a 
structure  all  the  engineering  requirements  are  properly  provided  for, 
that  there  is  no  evident  waste  of  material,  and  that  all  due  advantage 
has  been  taken  of  the  conditions  to  render  the  bridge  sightly  and  in 
harmony  with  its  surroundings,  his  eye  will  of  necessity  be  pleased,  and 
his  inherent  sense  of  fitness  will  cause  him  to  regard  the  structure  with 
a  feeling  of  pleasure." 

Mr.  Sales  asks  how  the  writer  "would  design  the  ordinary  through 
type  of  truss  span  so  that  the  top  lateral  bracing  could  be  arranged  to 
assist  the  top  chords  to  the  utmost  extent  by  taking  a  part  of  the 
compression  to  which  these  members  are  subjected."  The  aiding  of  the 
top  chords  by  the  upper  lateral  struts  is  not  a  desirable  feature,  but, 
unfortunately,  to  a  certain  extent,  it  is  unavoidable.  In  American 
practice  such  aid  is  reduced  to  a  minimum  by  swinging  the  span  clear 
from  the  falsework  before  making  the  final  connection  for  each 
diagonal  of  the  upper  lateral  system,  thus  preventing  these  diagonals 
from  aiding  at  all  in  carrying  the  dead  load.  If  it  is  considered  advis- 
able to  reduce  the  amount  of  the  aid  which  the  diagonals  give  in 
resisting  the  live-load  stresses  in  the  chords,  it  can  be  done  by  putting 
a  draw  in  them,  or,  in  other  words,  by  punching  the  connecting  holes 
so  as  to  shorten  slightly  the  effective  length  of  the  piece  and  stretch  it 
during  erection  by  the  use  of  drift-pins. 

Answering  Mr.  Sales'  question  in  respect  to  Problem  No.  4,  the 
comparisons  were  made  with  three-hinged  arches;  but  the  writer  does 
not  believe  that  the  results  would  be  any  different  for  two-hinged 
arches.  Hingeless  construction  for  the  spandrel-braced  arch,  although 
feasible  under  certain  conditions,  as  far  as  the  writer  knows,  has  never 
.  been  attempted  or  even  considered.  He  can  see  no  possible  advantage 
in  adopting  it. 

The  writer  is  of  the  same  opinion  as  Mr.  Sales,  concerning  the 
economies  of  continuous  trusses,  viz.,  that  the  economy  claimed  by  some 
engineers  is  due  simply  to  an  improper  ignoring  of  the  effect  of  revers- 
ing stresses.  He  has  had  in  mind  lately  the  solution  of  this  question 
in  the  only  satisfactory  way  possible,  namely,  the  proportioning  of 
two  continuous  and  two  non-continuous  trusses  for  the  same  layout 

*  In  bis  little  book  "De  Pontibus",  p.  47. 
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and  the  same  liva  load  under  different  specifications  in  respect  to  the  Mr. 
treatment  of  reversing  stresses.  Owing  to  the  fact  that  the  calculation 
of  stresses  in  long-span,  continuous  trusses  is  tedious,  complicated, 
and  expensive,  the  writer  thought  to  shorten  greatly  the  lahor  involved 
in  his  proposed  economic  investigation  by  procuring  from  a  brother 
engineer  the  live-load  stresses,  dead-load  stresses,  weights  of  metal,  etc., 
for  a  large  two-span  structure  with  continuous  trusses,  which  that 
engineer  had  lately  built;  but  the  favor  was  refused.  Some  day,  how- 
ever, if  the  writer  lives  long  enough,  he  will  solve  this  and  two  other 
economic  problems ;  because  these  three  would  about  complete  the 
solution  by  him  of  all  the  important  economic  questions  that  occur 
in  the  specialty  of  bridge  designing. 

In  respect  to  the  diagram  on  Fig.  IG,  concerning  which  Mr.  Sales 
states  that  the  writer  computed  the  percentages  for  only  the  100-ft. 
and  1  000-ft.  spans  and  interpolated  for  all  intermediate  spans,  there 
is  a  misunderstanding.  The  lines  for  both  railway  and  highway  struc- 
tures were  determined  for  a  number  of  spans.  It  was  the  intermediate 
line  for  electric  railway  structures  that  was  interpolated,  owing  to  the 
fact  that  the  writer  has  not  byilt  many  electric  railway  bridges  that 
do  not  carry  also  highw^ay  loads. 

The  writer  certainly  appreciates  highly  the  trouble  which  Professor 
Jacoby  took  in  preparing  so  much  valuable  information  concerning 
metallic  arch  bridges  to  supplement  his  paper. 

Mr.  Molitor  must  have  overlooked  the  last  six  lines  of  the  penulti- 
mate paragraph  of  the  paper,  which  read  thus : 

"Again,  the  comparison  of  the  costs  of  arch  superstructures  and 
truss  superstructures  alone  is  not  of  much  importance;  for  an  economic 
investigation,  to  be  of  any  value,  must  include  both  substructure  and 
superstructure;  and  the  costs  of  the  former  are  likely  to  be  very  differ- 
ent in  arch  designs  and  simple-truss  designs  for  any  crossing." 

It  is  impracticable  to  take  the  substructure  into  account  when 
making  general  economic  investigations  for  arch  bridges,  because  no 
two  case  thereof  are  alike.  In  case  of  a  succession  of  long  spans  in 
which  there  is  a  choice  of  rise,  a  tentative  layout  should  be  made, 
using  the  anticipated  economic  ratio  of  rise  to  span  length  when  both 
substructure  and  superstructure  costs  are  considered,  then  the  cost  of 
piers  and  spans  should  be  computed,  the  uneconomic  effect  of  depart- 
ing from  the  established  economic  ratio  of  rise  to  span  length  given 
in  Figs.  1  to  4,  inclusive,  being  used  to  calculate  the  weights  of  metal 
from  those  diagrammed  in  Figs.  17  to  21,  inclusive.  Next,  this  work 
should  be  repeated  for  a  slightly  greater  ratio  of  rise  to  span  length, 
and  then  for  a  slightly  smaller  ratio  thereof.  These  three  sets  of  com- 
putations would  probably  determine  the  best  ratio;  but,  if  not,  still 
another  set  of  calculations  would  be  necessary. 
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Mr  Mr.    Molitor   criticizes   the   writer's    statement  -that    "in    order    to 

Waddeii.  g^^gj.  effectively  the  ordinary  range  of  span  lengths  for  arch  designing, 
it  was  necessary  to  compute  for  three  lengths",  saying  that  "it  requires 
more  than  three  points  to  fix  a  curve  or  law."  In  reply,  the  writer 
would  state  that  the  results  of  the  calculations  on  these  span  lengths 
were  not  used  to  plot  curves,  but  merely  to  show  how  the  economics 
varied  for  different  span  lengths.  An  ample  number  of  points  was 
used  in  locating  all  the  curves  given  in  the  paper. 

Concerning  Mr,  Molitor's  remarks  on  Problem  No.  2,  the  questions 
he  brings  up  are  fully  treated  in  the  resume  on  Mr.  Fowler's  discus- 
sion; but  the  writer  would  also  remark  that  the  fundamental  principle 
of  the  method  he  originally  used  in  determining  the  economic  ratio  of 
depth  of  rib  to  span  length  was  logical,  although  not  quite  accurate 
enough,  as  was  shown  by  the  subsequently  prepared,  correct,  detailed 
calculations,  given  previously  in  this  closure. 

Mr.  Molitor  thinks  that  "it  is  strange  that  the  author  did  not  give 
more  attention  to  the  economic  shape  of  the  arch  center  line."  The 
reason  therefor  is  that  this  economic  question  had  already  been  solved 
satisfactorily  by  other  investigators,  including  Mr.  Molitor  himself, 
the  scope  of  the  paper  being  only  economic  problems  hitherto  unsolved 
or  incorrectly  solved.  Reference  was  made  to  this  matter  at  one  place 
in  the  paper,  where  it  was  stated  that,  if  the  dead  load  is  practically 
uniform  across  the  span,  the  curve  should  be  a  parabola;  and  that, 
otherwise,  it  should  correspond  to  the  equilibrium  polygon  for  dead 
load  plus  half  the  live  load. 

The  assumption  by  the  writer  of  a  single  value  for  impact  for  all 
arch  spans  of  the  same  length  and  subject  to  the  same  live  load  caused 
no  error  of  any  importance  in  the  economic  deductions,  for  the  small 
resultant  errors  in  the  several  spans  compared  were  practically  alike. 
Without  having  made  a  number  of  assumptions  similar  to  this  in  unim- 
portance, it  would  have  been  impracticable  for  the  writer  to  undertake 
the  heavy  load  of  work  involved  by  the  entire  economic  investigation. 

That  there  should  be  a  difference  in  arch  bridges  and  truss  bridges, 
as  regards  the  treatment  of  the  effects  of  reversing  stresses,  the  writer 
is  not  disposed  to  deny;  for  he  once  was  compelled  to  design  a  425-ft. 
arch-span  railroad  bridge  for  British  Columbia  according  to  the 
awkward  and,  in  many  respects,  absurd  specifications  for  railroad 
bridges  issued  as  standard  for  Canada  by  the  Dominion  Government. 
The  writer  determined  first  by  his  own  specifications  that  the  arch 
structure  would  be  cheaper  than  a  truss  bridge;  but,  afterward,  when 
it  was  detailed  according  to  the  rulings  of  the  government  specifica- 
tions, the  economics  were  reversed;  nevertheless,  for  several  good  and 
sufiicient  reasons,  the  arch  type  of  construction  was  finally  adopted. 
Notwithstanding  this  fact,  the  writer  cannot  agree  with  Mr.  Molitor 
in  his  statement  that  "all  that  can  reasonably  be  required  is  to  design 
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each  member  so  that  it  will  withstand  safely  its  maximum  and  mini-      Mr. 
mum  conditions  of  stress,  one  at  a  time,  without  exceeding  the  allowable  ^'^^'^^"• 
units  of  stress  for  each  condition."     Such  complete  ignoring  of  stress 
reversion  does  not  appear  to  the  writer  to  be  warranted  by  the  present 
professional   knowledge   concerning   the   wearing   effects    of   reversing 
stresses. 

Why  Mr.  Molitor  pins  his  faith  to  Professor  Howe's  ancient  findings 
concerning  the  comparative  economics  of  hingeless,  two-hinged,  and 
three-hinged  arches,  notwitli^tanding  the  fact  that  the  writer  has 
lately  found,  from  actually  computed  designs  and  weight  estimates, 
diametrically  opposite  results  to  those  of  Professor  Howe,  is  not 
apparent. 

No,  the  writer  certainly  is  not  swinging  over  to  an  approval  of  the 
use  of  redundant  members  in  bridge  designing;  nor  does  anything  in 
the  paper  warrant  the  drawing  of  such  a  conclusion. 

Eeplying  to  Mr.  Stoney's  statement  that  the  arch  bridge  is  not 
suitable  for  India,  because  the  bridges  in  that  country  are  generally 
over  sand  and  silt  river  beds,  requiring  very  deep  foundations,  the 
writer  would  reply  that,  for  such  crossings,  the  arch  is  absolutely 
unsuitable;  but,  when  the  mountain  districts  of  that  country  are 
developed  by  railroads  and  highways,  the  arch  type  of  structure  may 
be  found  to  be  appropriate  for  many  proposed  crossings  of  streams  and 
gulches. 

Supplementing  Mr.  Frankland's  remarks  on  the  economics  of  the 
cantilever  arch,  the  writer  would  point  out  that  the  reduction  of  the 
horizontal  thrusts  at  the  tops  of  the  piers  effects  a  decided  saving  in 
the  cost  of  the  latter;  and  that  the  greater  the  proportionate  lengths 
of  the  flanking  spans  to  the  arch  spans,  the  greater  the  economy  in  pier 
material.  As  before  indicated,  it  is  impracticable,  in  a  general  study 
of  bridge  economics,  to  take  into  account  the  variation  in  costs  of 
substructures.  One  could  do  it  by  passing  from  the  general  to  the 
particular,  assuming  a  foundation  profile;  but  the  results  deduced 
would  apply  numerically  to  only  the  crossing  assumed.  However,  they 
would  give  a  fair  indication  of  what  one  might  proi>erly  expect  from 
other  crossing  conditions  not  too  dissimilar. 

In  the  case  cited  by  Mr.  Frankland,  concerning  the  foundations  of 
an  arch  bridge  being  partly  rock  and  partly  piles  driven  to  rock,  his 
solution  of  the  problem  is  perfectly  proper,  because  the  bascule  sep- 
arates the  two  types  of  foundation ;  but,  as  he  states,  the  placing  of  one 
abutment  of  an  arch  span  on  rock  and  the  other  on  piles  is  an  unwise 
expedient.  In  the  writer's  opinion,  so  doing  might,  under  certain  con- 
ditions, involve  a  violation  of  good  engineering  practice. 

Some  engineers,  who  adhere  to  old-fashioned  notions,  contend  that 
masonry  or  concr^e  arch  bridges  are  applicable  to  bed-rock  foundations 
only,  and  that  the  piers  and  abutments  therefor  should  never  rest  on 
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piles.  Although  it  is  true  that  bed-rock  is  the  ideal  foundation  for 
such  structures,  pile  foundations  can  be  made  entirely  satisfactory, 
provided  the  masonry  of  the  bases  is  carried  well  down  into  firm  ma- 
terial capable  of  resisting  properly  the  horizontal  thrust.  It  is  not 
legitimate  to  count  on  the  horizontal  resistance  of  the  piles;  and  it 
would  be  criminal  practice  to  rest  the  piers  and  abutments  of  an  arch 
bridge  on  piles  the  tops  of  which,  below  the  pier  bases,  act  like  stilts 
because  of  passing  through  soft  material  before  reaching  a  hard  bearing. 

The  writer  was  once  the  sole  cause  of  the  prevention  of  the  build- 
ing of  an  exceedingly  long,  reinforcecr  concrete,  combined  railway 
and  highway  arch  bridge  over  an  arm  of  the  sea  where  a  great  and  dis- 
astrous wash-out  had  taken  place,  and  in  the  design  for  which  the  bases 
of  the  piers  and  abutments  were  carried  a  very  short  distance  below 
extreme  low-water  mark,  and  were  supported  by  piles  passing  through 
10  or  12  ft.  of  extremely  soft  material  before  reaching  a  layer  of 
earth  that  had  any  claim  to  firmness.  How  much  horizontal  resistance 
could  such  stilts  have  offered  to  thrust  produced  by  the  passing  of 
heavy  locomotives?  Had  the  structure  been  built  on  the  proposed 
layout,  an  appalling  accident,  probably  involving  the  loss  of  many 
human  lives,  would  certainly  have  resulted;  and  it  was  only  by  the 
exertion  of  the  writer's  utmost  powers  of  eloquence  that  the  authorities 
were  persuaded  to  reject  the  design.  In  fact,  something  more  effective 
than  eloquence  was  used ;  for  the  ignoring  of  a  prediction  of  dire 
disaster  by  an  acknowledged  authority  on  bridge  design  would  have 
rendered  the  officials  concerned  criminally  liable  in  case  of  the  occur- 
rence of  the  predicted  failure — and  they  were  informed  of  that  fact. 
As  the  writer  was  not  retained  on  the  work,  and  knew  that  he  was  not 
going  to  be,  his  motives  were  entirely  altruistic;  and  he  now  has  tjie 
satisfaction  of  feeling  that  the  vigorous  stand  which  he  took  saved 
the  railroad  companies  and  the  community  from  serious  trouble  and 
the  Engineering  Profession  in  America  from  a  lasting  disgrace. 

Mr.  Frankland  is  quite  right  when  he  states,  in  respect  to  arch 
designing,  that  "the  proper  determination  of  the  true  economics  calls 
for  more  judgment  on  the  part  of  the  designing  engineer  than  with  any 
other  type  of  bridge";  and  the  writer  trusts  that  the  result  of  this 
paper,  with  the  discussions  and  the  resume  thereof,  will  be  to  enable 
those  engineers  who  are  considering  the  adoption  of  the  arch  type  of 
construction  for  any  crossing  to  come  quickly  to  correct  conclusions 
concerning  the  economics  involved. 
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Bv  L.  E.  JoiKiENSEN,  M.  A]\i.  Soc.  C.  E.f 


L.   K  JoitGENSEN,:}:   M.   Am.   Soc.   C.   E.    (by  letter ).§— Both  Mr.       Mr. 


Creager  and  Mr.  Woodard  have  made  the  suggestion  that  narrow  gaps, 
say,  12  in.  wide,  should  be  left  for  contraction  joints  which  should  be 
filled  during  the  cold  season,  before  the  pond  rises. 

It  is  true  that  such  a  wide  crack  could  be  filled  more  uniformly 
over  100%  of  the  bearing,  than  one  only  i  to  |  in.  wide,  but  it  requires 
twice  the  quantity  of  formwork  to  make  this  wide  crack  than  to  make 
the  ordinary  contraction  joint.  The  cost  of  this  extra  formwork  is 
considerably  more  than  the  cost  of  iron  pipes  for  grouting  purposes. 

The  grouting  process  does  not  take  long  to  complete,  and  the  richer 
grout  will  attain  a  high  compressive  strength  in  a  short  time,  making 
it  possible  for  the  structure  to  withstand  full  water  pressure  very  soon 
after  grouting. 

Mr.  Woodard  points  out  that,  unless  extraordinary  care  is  taken,  it 
will  never  be  known  whether  or  not  the  joint  has  been  filled  uniformly 
with  grout.    This,  of  course,  is  true. 

The  idea  of  the  grout-pipe  system  has  been  developed  largely  from 
observations  of  how  not  to  do  grouting.  The  iron  pipes  are  absolutely 
necessary,  in  order  to  be  reasonably  sure  that  too  much  area  is  not  left 
without  bearing. 

One  cannot  be  sure  that  the  bearing  of  the  contraction  joint  is 
100%,  but  a  water-tight  joint  can  be  obtained  with  less,  as  the  voids 
'would  not  necessarily  connect  with  one  another. 

*  Discussion  of  the  paper  by  L.  R.  Jorgensen,  M.  Am.  Soc.  C.  E.,  continued  from 
November,   1918,  Proceedings. 
t  Author's  closure. 
t  San  Francisco,  Cal. 
§  Received  by  the  Secretary,  June  11th,  1919. 
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Mr.  Arch  stresses  are  generally  kept  low  enough  so  that  an  accidental 

Jorgensen.  j^jgj^gj.  bearing  stress  can  be  taken  care  of  with  perfect  safety.     The 

material  composing  the  i-in.   inserted  'Tjey-stone"  is  well   supported, 

and,   therefore,   can   carry  safely   a  higher  stress   than   ordinary  arch 

compression. 

Mr.  Nimmo's  curves,  shown  in  Fig.  11,  correspond  fairly  well  with 
what  one  would  expect  under  the  varying  conditions  of  temperature 
and  load. 

The  deflection  of  the  crown  of  the  Lake  Spaulding  Dam  has  been 
measured,  from  time  to  time,  at  a  jxiint  32  ft.  down  from  the  crest  of 
the  present  dam  (260  ft.  above  river  level  and  280  ft.  above  bed-rock), 
and  at  the  crest. 

The  deformation  of  the  concrete  at  the  crest  is  more  subject  to 
variation  of  the  temperature  of  the  air,  than  at  the  point  32  ft.  down, 
where  the  arch  is  thicker,  which  is  only  logical. 

After  the  Lake  Spaulding  Dam  was  built  to  a  height  of  225  ft.  above 
river  level,  in  1913,  at  a  rather  high  rate  of  speed,  the  zero  point  for  the 
deflection  at  the  crest  was  set  on  November  25th,  with  the  reservoir 
practically  empty,  but  with  all  the  chemical  heat  still  in  the  concrete. 

Three  months  later,  the  reservoir  was  full,  and  the  cold  water  and 
air  (February)  had  absorbed  all  or  most  of  the  chemical  heat.  The 
total  deformation,  due  to  the  water  load,  the  disappearance  of  the 
chemical  heat,  and  the  natural  shrinkage,  was  3.44  in. 

The  chemical  heat  had  evidently  caused  the  crown  to  be  pushed  in 
an  up-stream  direction  about  2i  in.,  as  the  maximum  deflection  since 
has  been  less  than  1  in.  In  1916,  35  ft.  were  added  to  the  top,  and,  at 
present,  15  ft.  additional  are  being  constructed. 

During  the  last  two  winters,  the  contraction  joints  have  been 
grouted  with  the  exception  of  two.  This  grouting  has  had  the  effect  of 
diminishing  the  deflection,  which  it  should,  and,  on  July  8th,  1919, 
with  the  reservoir  practically  full,  the  point  32  ft.  below  the  crest  de- 
flected only  ^^  in.,  and  the  one  at  the  crest  only  ^L  in.,  this  latter 
point  being  more  subject  to  the  higher  temperature  in  July. 

The  water  load  generally  comes  on  in  the  spring,  at  the  same  time 
as  the  increase  in  temperature.  It  can  be  expected,  when  the  two  re- 
maining ungrouted  contraction  joints  are  filled,  that,  under  the  con- 
ditions stated  previously,  there  will  be  no  deflection,  in  which  case  the 
arch  would  act  as  a  theoretical  arch,  with  no  secondary  or  cantilever 
stresses. 

Should  the  reservoir  happen  to  be  full  in  the  winter,  there  would 
still  be  some  deflection,  as  then  the  deformation  due  to  load  would 
not  be  compensated  by  expansion  due  to  increase  in  temperature;  in 
fact,  thermostats  show  a  yearly  variation  of  20°  Fahr.  inside  the  dam, 
24  ft.  down  from  the  260-ft.  crest,  but  the  deflection  would  be  less  than 
if  no  grouting  of  the  contraction  joints  had  been  done. 
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By    G.  a.  Maney,  Esq. 


G.  A.  MANEY,f  Esq.   (by  letter).:}; — Tlie  writer  submits  the  follow-     Mr. 
ing  discussion  on  the  "slope-deflection"  method§  as  applied  to  frame  '^'^"^y- 
analysis : 

A  difficulty  in  the  analysis  of  frames  for  concrete  ships  is  found 
in  the  irregularity  in  their  make-up  and  the  inapplicability  of  ordinary 
methods  to  secure  accurate  results. 

The  transverse  framing  of  a  concrete  ship  consists  generally  of  a 
large  number  of  members,  of  varying  stiffness,  connected  by  rigid 
joints,  and  continuous  throughout.  Many  of  these  members  have  great 
variation  in  stiffness  throughout  their  length,  others  are  curved,  and 
still  others  are  arches  in  their  mode  of  action,  and  vary  as  to  loading 
and  end  conditions. 

Perhaps  the  most  unusual  problem  is  that  of  a  rigid  frame  having 
one  or  more  of  its  members  as  irregular  arches,  with  ends  neither  fixed 
nor  free,  but  subjected  to  a  degree  of  restraint  determined  entirely 
by  the  relative  stiffness  and  loading  of  all  the  members  of  the  struc- 
ture. 

In  treating  this  problem,  the  method  developed  by  the  writer  is 
similar   to   that    described  by   Professor    Swain    in   that   the   tangent 

♦  Discussion  of  the  paper  by  George  P.  Swain,  Past-President,  Am.  Soc.  C.  E., 
continued   from  March,   1919,  Proceedings. 

t  Senior  Structural  Engineer,  Engineering  Section,  Emergency  Fleet  Corpora- 
tion, Philadelphia,  Pa. 

X  Received  by  the  Secretary,  May  2d,  1919. 

§  The  so-called  slope-deflection  method,  as  first  treated  by  the  writer,  was  pub- 
lished in  "Studies  in  Engineering,  No.  1"  of  the  University  of  Minnesota,  in  1915. 
A  special  application  of  this  method  was  made  shortly  afterward  in  Bulletin  No.  80, 
of  the  University  of  Illinois  Engineering  Experiment  Station,  in  a  paper  on  "Wind 
Stresses  in  Office  Buildings."  On  p.  412  of  the  "Concrete  Engineers'  Handbook",  by 
Messrs.  Hool  and  Johnson,  credit  is  given  to  the  writer  for  the  method  for  the  general 
treatment  of  rigid  frames,  which  is  used  in  Chapter  10,  on  "Moments  in  Rigid  Build- 
ing Frames." 
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Mr.     direction  or  slope  of  the  elastic  curve  of  the  member,  at  certain  critical 
^^^^'^-  points,  is  used  as  a  medium. 

Discussion  and  Derivation  of  Method. — The  end  conditions  of  any 
member  subjected  to  any  possible  distortion  (in  one  plane)  due  to 
flexure,  may  be  expressed  or  defined  by  certain  functions  of  the  elastic 
curve  which  will  be  called  5^,  /S^,  J?^,  and  B^.  Each  of  these 
quantities,  as  used  in  the  calculations,  is  some  multiple  of  the  tangent 
values  of  small  angles.  The  angles,  in  turn  (or  their  tangents),  are 
measured  by  the  quotients  of  certain  deflections  divided  by  distances 
on  the  member  in  question. 

Any  condition  of  distortion,  as  determined  by  these  end  conditions 
in  combination  with  certain  loads  applied  between  the  ends  of  the 
member,  can  be  effected  by  the  application  of  certain  end  moments, 
Jlf  4  and  Mg,  together  with  a  force,  F,  at  one  end,  applied  in  the  direc- 
tion of  the  line,  AB,  connecting  the  ends.  The  general  expression  for 
the  bending  moment,  M,  at  any  section,  for  the  most  general  case  of 
a  curved  member  with  flexure  in  the  plane  of  the  member  only,  takes 
the  following  form : 

M  =  a  Mj^  ^  h  M^  +  V  F  r  +  M' (1) 

The  quantities,  a,  t,  r,  v,  and  M'  will  be  defined  with  the  aid  of 
Fig.  29. 


a  is  a  ratio  of  the  distance  from  A  to  the  projection  of  any  point, 
Q,  on  the  line,  AB,  connecting  the  ends  of  the  member,  divided  by 
the  length  oi  AB ; 

h  is  this  ratio  where  the  distance  to  the  projection  of  any  point  is 
measured  from  B; 

r  is  the  rise,  or  distance,  measured  at  right  angles,  from  AB  to 
the  point  on  the  axis  of  a  curved  member  which  is  farthest  from  AB; 

V  is  the  ratio  of  this  same  distance  for  any  other  point  to  the 
distance,  r; 

M'  is  the  bending  moment  at  any  point  which  is  calculated  on  any 
statically  determinate  basis. 
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In  general,  M'  is  assumed  to  be  zero  at  the  ends  of  the  member.  Mr. 
Then,  any  direction  of  one  reaction  (as  R^)  is  assumed,  and  its  value 
is  calculated  by  taking  moments  of  the  forces  about  B  and  equating 
to  zero.  R^  may  then  be  determined,  both  as  to  value  and  direction. 
The  member  now  being  in  equilibrium  under  applied  loads,  the  value 
of  M'  for  all  the  points  along  the  axis  (ten  are  generally  sufficient) 
may  be  calculated.  It  becomes  evident  that  any  set  of  M'  values  con- 
sistent with  the  applied  loads  may  be  used. 

In  order  to  make  these  end  conditions  of  the  elastic  curve  of  the 
general  member  the  unknowns  to  be  solved  for,  rather  than  the  un- 
known bending  moments  and  thrusts  at  the  ends,  it  becomes  necessary 
to  express  the  latter  (J/ji,  Jf^,  and  Fr)  in  terms  of  the  former  (S^,  Sj^, 
J?„,  and  Bh)- 

This  can  be  done  because  of  the  definite  and  well-recognized  rela- 
tions between  the  extreme  fiber  deformations  of  a  member  subjected 
to  bending,  and  the  accompanying  deflections. 

Before  this  is  done,  a  more  definite  statement  concerning  *S^,  S^,  R^, 
and  i?a,  will  be  made.  'These  quantities  are  all  ratios  which,  when 
multiplied  by  L  (for  S^,  S^,  and  R^)  or  by  r  (for  i?//),  will  give  certain 
multiples  of  deflection  values.  The  deflections,  <S^  i,  S^  i,  and  R^  L, 
are  all  measured  in  a  direction  at  right  angles  to  the  line,  A  B. 

The  deflection  of  the  end.  A,  from  a  tangent  to  the  elastic  curve  at 
-B,  and  in  a  direction  at  right  angles  to  A  B,  is  equal  to  R^  L,  or  S^  L, 
or  a  combination  of  the  two,  depending  on  the  final  direction  of  the 
line  between  the  ends  relative  to  its  initial  direction.  In  the  general 
formula,  this  deflection  must  be  made  a  function  of  both  R^  and  Sg. 
Also,  the  deflection  of  the  end,  B,  from  a  tangent  to  the  elastic  curve  at 
the  end,  A,  will  be  a  function  of  both  R^  and  S^-  The  deflection  of 
either  end  with  respect  to  the  other,  which  takes  place  in  a  line  between 
these,  is  measured  by  the  quantity,  R^. 

To  the  foregoing  deflections,  are  equated  their  values,  in  terms  of 
the  bending  moment  at  any  section.  As  before  indicated,  this  moment 
value  will  be  a  function  of  the  unknown  moments,  Jf^,  M^,  and  JPr, 
which  are  the  values  to  be  found  as  a  result  of  a  solution  by  this 
method. 

The  member  under  consideration  will  be  divided  into  ten  or  more 
sections,  having  no  necessary  relation  to  each  other,  as  far  as  relative 

I 
length  and  stiffness  is  concerned.     The  value  of  — -  for  each  section  is 

'  I 

obtained,  I  being  the  axial  length  of  the  section  and  I  the  average  mo- 
ment of  inertia.  The  calculation  of  the  values  of  —  is  simplified  by  the 
consideration  that  only  relative  values  of  these  quantities  need  be  used. 


leflection 
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Mr.  By  means  of  the  relation  between  the  deformation  of  the  extreme 

Maney.  £|^gj.g  ^^  ^  bending  member  and  its  deflections,  the  value  of  these 
deflections  will  be  expressed  in  terms  of  the  bending  moments  which 
determine  extreme  fiber  unit  deformations. 

Consider  any  small  length,  l,  along  the  axis  of  any  member  sub- 
jected to  bending  stress,  over  which  M  is  the  average  bending  moment 
and  /  is  the  average  moment  of  inertia.     Applying  the  fundamentals 

of  deflection,  it  will  be  found  that  ^>      hL  (  ^rj)  equals  the  dt 

of  the  end,  B,  from  a  tangent  to  the  member  at  A,  and  in  a  direction  at 
right  angles  to  A  J5.     Therefore: 

Likewise  a  L  ( ^rr)   =  ^b^  —  ^v  ^'i 

/Ml\ 

^"'^"^  Kei)  =^^'*- 

Then,  neglecting  the  value  of  E,  which  is  common  to  all  the  equa- 
tions, and  knowing  that  only  relative   values  of  --  are  necessary,  the 

simpler  form  of  these  three  fundamental  equations  of  deflection  are 
obtained : 

hM  (^j^  =  R^-S^:. (2) 

aM  (j)  =  S^-R, ; (3) 

t;J/(|)  =  2?H (4) 

In    these    equations    it    is    necessary  to  govern    the    signs    of    the 

\bM  —  (etc.)~|  quantities  by  one  method,  and  the  signs  of  S  and  R  by 

an  entirely  different  scheme. 

Also,  the  general  frame  problem  must  be  divided  into  two  entirely 
different  phases.  In  one  of  these  the  object  is  to  determine  the  effect 
of  end  conditions  and  loads  on  a  curved  member  of  varying  stiffness, 
with  regard  to  the  distribution  of  moments  throughout  the  length  of 
the  member.  The  common  problem  of  the  hingeless  reinforced  concrete 
arch  is  one  of  the  simple  forms  of  this  problem,  where  the  quantities, 
8  and  R,  which  determine  the  end  conditions,  are  zero.  In  a  problem 
of  this  sort,  the  bending  moment  at  any  section  of  a  member  will  be 
considered  as  plus  or  minus,  according  as  it  produces  tension  on  the 
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lower  or  upper  extreme  fiber.     Lower  or  upper  extreme  fibers  may  be    Mr. 
determined  entirely  by  a  separate  sketch  of  the  member  in  any  posi- 
tion, without  relation  to  its  exact  relative  position  or  orientation  in 
the  structure. 

After  finding  the  effect  of  all  possible  end  conditions  and  applied 
loads  on  the  end  moments  of  this  member,  M^  and  ilf^,  the  sign  of 
each  of  these  moments  is  determined  by  its  effect  on  the  rotation  of  the 
joint  in  the  structure  to  which  it  is  adjacent.  If  it  tends  to  rotate 
the  joint  clockwise  it  will  be  given  a  plus  sign,  and  if  counter-clock- 
wise, a  minus  sign. 

In  any  straight  member,  -an  individual  solution  to  find  the  effect 
of  applied  loads  and  end  conditions  is  not  necessary.  The  moment  at 
any  end.  A,  of  a  straight  member,  AB,  with  uniform  stiffness  may  be 
expressed  in  the  general  form : 

M_^  =  ilfp,  +  ^-^  (3  i?„  -  2  S^-  S^) (5) 

Mp.  is  the  fixed  beam  moment  at  A  which  gives  the  effect  of  applied 
loads  when  the  end  conditions  are  zero.  This  case  is  that  of  a  fixed 
beam  for  a  straight  member,  or  a  hingeless  arch  for  a  curved  member. 

For  any  end  conditions  other  than  those  expressed  by  zero  values 
of  E  and  S,  the  effect  of  end  slope  values,  S^  and  »S'^,  and  the  relative 
end  deflection,  R^,  on  the  final  moment,  Jf^,  may  be  obtained  by  a  direct 
algebraic  addition  of  the  end  moments  due  to  these  quantities,  to  Jfp. 

It  should  be  noted  that  the  values  of  these  end  conditions,  8  and  R, 
are  determined  entirely  with  reference  to  the  original  direction  of  the 
line  connecting  the  ends  of  the  member  in  its  unstrained  conditions. 

Also,  a  clockwise  rotation  of  the  end  slope  values  of  the  elastic  line 
will  make  Sj^  and  tS'^  plus,  and  a  counter-clockwise  rotation,  minus. 
Similarly,  if  either  end  rotates  in  a  clockwise  direction  relative  to  the 
other  end,  R^  will  be  plus. 

When  the  general  expression  for  M,  as  given  by  Equation  (1),  is 
substituted  in  Equations  (2),  (3),  and  (4),  the  following  equations 
are  obtained,  and  these,  when  solved  simultaneously,  will  give  perfectly 
general  values  for  Jf^  and  Jf^,  as  well  as  Fr.  This  last  quantity 
measures  the  effect  of  end  thrust  in  the  direction,  AB,  on  all  the 
moments,  and  it  will  readily  be  seen  that  in  any  straight  member  this 
will  not  affect  the  moments  in  any  primary  sense: 

2  b-jT  (b  M^  +  a  Mj^-\-  V  Fr)  =■ 

I 
2  a—(b  Ma  +  a  M,^ -\-  v  F  r)  =- 

:Sv---  {b  M^  +  a  Mj^  +  V  F  r)  = 


Sa 

+  i^.- 

-2  b 

I 
1 

M' 

K 

+  s,- 

S  a 

I 
J 

M' 

^ 

ff          ~ 

-:ev 

I 
T 

M' 
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The  following  application  of  this  method  to  a  tyi)ical  ship  frame  Mr. 
problem  has  been  worked  out  by  R.  A.  Cummings,  Jr.,  Jun.  Am.  Soc.  '^°^^' 
C.  E.  This  problem  considers  the  member  around  the  bilge  as  an 
arch,  with  its  end  tangents  free  to  turn  a  certain  distance  depending 
on  the  stiffness  of  the  other  members  framing  into  it,  as  well  as  on  the 
applied  loads.  It  was  simplified  by  the  assumption  of  uniform  stiff- 
ness throughout  the  length  of  the  arch  axis,  and  also  by  the  fact  that, 
although  the  ends  here  are  free  to  twist,  they  will  not  have  relative 

motion.     These  facts  eliminate  —  as  a  factor  in  the  arch  solution,  and 

also  eliminate  B  as  an  unknown  to  be  solved  for  in  the  simultaneous 
equations.  The  four  unknowns,  *S^,  Sci  Sj^,  and  S^,  are  obtained  by 
the  solution  of  four  simultaneous  equations  for  the  joints  of  the  frame, 
B,  C.  D,  and  E,  respectively.  Each  of  these  equations  expresses  the 
statically  determinate  condition,  that  the  summation  of  the  tendencies 
of  all  the  moments  acting  on  a  joint  must  equal  zero. 

Eig.  30  shows  a  diagram  indicating  the 
clear  or  effective  span  of  the  members,  and 
Table  3  gives  the  calculation  of  the  end 
bending  moments  of  all  the  members  for 
the  condition  where  all  the  values  of  8  are 
zero,  which  is  the  fixed-beam  moment  for 
the  straight  members  and  the  hingeless- 
arch  end  moments  for  the  arch  member,  AB. 

In  Eig.  30,  for  the  lengths  of  members 
takes  the  clear  span  and  not  the  distance 
from  center  to  center  of  the  supports. 

Find      for  all  members,  and  express  K  in  terms  of  A  B.  equal  to  10, 


KjiB  =  10  KcD  =    3 

Kbc  —    4  Kj)E  =  10 

J^BE  —     3  Kdit  =     4 

Table  4  contains  the  complete  general  expression  for  the  bending 
moment  at  each  end  of  every  member  in  the  frame.  Each  of  these 
moments  takes  the  form 


M. 


Mp  +  K  (3  J?  —  2  -8\  —  S^). 


Mp,  the  fixed-beam  moment  for  zero  change  in  end  tangent  direction, 
l^as  been  calculated,  and  R  has  a  zero  value  in  these  equations,  be- 
cause the  action  of  the  frame  admits  of  no  relative  displacement  of 
the  joints.  K  is  a  measure  of  the  relative  stiffnesses  of  the  various 
members. 


Mr. 
Maney. 
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TABLE  3.— Calculation  of  Fixed-Beam  End  Moments. 


Moment 

Point. 

Member. 

Loading. 

Sign. 

Moment. 

Value,  in 

Inch- 
Pounds. 

A 

AB 

%mM 

+ 

From  Previous  Arch  Solution. 

3  527  000 

B 

HA 

^umM. 

- 

" 

116  000 

B 

BC 

pmmrJ^^ 

+ 

^^      Wl       15  600X8X12 
*"         10    -               10 

150  000 

B 

BE 

None 

C 

CB 

|— rrrnTTmnT^. 

- 

W  I        15  600  X  8  X  12 
15                     15 

100  000 

Q 

CD 

+ 

„       w  ?2        2  000  X  10.5  X  10.5  X  12 

220  000 

'^IIIMMIilMlllpi 

^^         12                              12 

D 

DC 

. 

- 

" 

220  000 

^iiiiiliiiilllllllp: 

D 

DE 

None 

DF 

'\                V' 

+ 

-^       tvl2        2  000  X  9  X  9  X  12 
12      "                    12 

162  000 

E 

EB 

None 

E 

ED 

None 

TABLE  4. — Stiff  Frame  Containing  an  Arch  Member. 


Joint. 

Member  Equation. 

B 

Mjj^  =  -  116  000  -  10  (4. .50  Sg  -  0.71  S^  ).    S  ,  =  zero. 

JM  BC  =  +  1 50  000  +  4  (  -  2  A'5  -  5p  ) 

J^iJE=0  +  3(-2SB-S^) 

C 

ilfps  =  -  100  000 +  4  ( -25c- Sb  ) 

Mc])  =  +  wam  +  i(-2Sc-So) 

D 

3f^C= -220  000  +  3  (-2,9^  -  S,.  ) 

Mjjp  =  +  162  000  +  4  (  -  2  Sj)  -  Sp  ).    S^  =  zero. 

^DE  =  0  +  10  (  -  2  S^-  S^  ) 

K 

MgO=0+10(-2S£-S^) 

^£B=0+  3(-2S^-Sb) 
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'ens/on 


In  the  member,  BA,  the  end  moment,  M^^, 
with  zero  change  of  slope,  has  an  arch  moment  of 
—  116  000  in-lb.  This  was  calculated  in  the  ex- 
ample under  arches.  The  arch  moment  sign,  as 
calculated,  is  negative,  which  means  that  the  out- 
side arch  fibers  are  tensile.  To  cause  tension  on 
the  outside,  that  portion  of  the  arch  near  the 
abutment,  JS,  must  rotate  counter-clockwise,  hence 
the  negative  slope  deflection  sign. 

The  four  simultaneous  equations  necessary  for  a  solution  of  a  stiff 
frame  containing  an  arch  -member  are  indicated  in  Table  5.  Each  of 
these  equations  states  that  the  summation  of  the  moments  at  the  ends 
of  all  members  framing  into  a  joint,  which  occur  at  the  joint,  should 
equal  zero.  There  are  as  many  unknowns  to  be  found  (Sb,  S^,  Sd,  and 
Se)  as  there  are  equations. 


Mr. 

Maney. 


Counter-clockwise 
Rotation 


TABLE  5. — Stiff  Frame  Containing  an  Arch  Member. 

Sum  up  All  End  Moments  Around  each  Joint  and  Arrange  as  Follows, 

Solving  the  Simultaneous  Equations  by  Elimination: 


©■ 


Sb 

Joint  B 

+  59 

"       C 

+  4 

"      D 

"      E 

+  3 

©' 

+  1 

©' 

—  1 

®' 

_  1 

r  ^-2'or®' 

l•+4'or(6)' 

®' 

®' 

®' 

5'  +  6'  or  ®' 

5' +  3'  or®- 

®' 

■  +    ®'  <"■  ®' 

.... 

®' 

®' 

®' 

®' 

-1-  1.000 

+  0.068 
—  3.500 


+  0.068 
—  1.000 
+  1.000 
+  1.000 


-  1.000 
C+ 0.068)  (+9.210) 


+  34 
+  10 


—  0.750 

—  3.333 

—  0.750 

—  3.333 

—  0.218 

—  49.015 
+  11.333 

—  49.233 
+  11.115 

—  1.000 
+  1.000 


+  1.000 
(-0.21S)(-2.6 


4-10 
+  26 


+     0.051 


—  8.667 
+     0.051 

—  8.616 
+     0.015 

—  126.706 
+     3.333 

—  126.691 
+      3.348 

—  2.573 
+     0.301 

—  ^.272 
+      1.000 

(+0.301)(  +  1.106) 
(  +  0.015)  (+1.106) 
(+0.051)(+1.106) 


Constant 
1  000  in- lb. 


+  34 

+  120 

—  58 


+  0.576 

—  30.000 

0 

—  29.424 
+  0.576 

—  8.573 
+  8.471 

—  19.333 

—  0.102 

—  27.906 

—  0.003 

—  2.510 

—  2.513 
+  1.106 

—  2.510 

—  8.. 573 
+  0.576 


8^=  +  1.106 
Sj)=  —2.843 
8(j  =  +  9.210 
S„=  —0.106 
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The  coefficients  of  these  unknowns,  with  their  signs  changed  due 
to  transposition,  are  indicated  opposite  the  equations  at  the  left  of  the 
rows  and  below  the  unknown  S  values  indicated  at  the  tops  of  the 
columns.  The  details  of  the  solution  and  the  calculations  for  the  S 
values  are  shown  in  Table  5. 

Table  6  contains  the  calculations  for  the  final  values  of  the  moments 
at  the  ends  of  the  members.  The  values  of  S  just  found  are  sub- 
stituted in  the  equations  shown  in  Table  4.  These  final  moment 
values  are  shown  in  Table  6  to  sum  up  to  zero  at  the  various  joints. 


TABLE  6. — Stiff  Frame  Containing  an  Arch  Member. 
Final  Values  of  End  Moments  at  Joints. 
If  S„:=— 0.106  Sn  =  — 2.843 


5, 


+  9.210 


S^=  +  1.106 


Then: 


Joint. 

Member  Equation. 

Moment, 
1  000  in-lb. 

B 

ilfg^  —  —  116.0  —  10  [(4  50) (  —  0.106)] 

Ill  2 

Afgp  -+   150.0+    4[— 2(      0.106)     (+9.210)] 

+    114.0 
+        2.7 

Jl/g^  -              0  +  3  [  —  2  (—0.106)  —  (+  1.106)] 

C 

Mf,j)-  +220.0  +  3  I     2  (+9.210)       (     2.843)] 

+    173.3 
230  6 

D 

Mj^f.—       220  0  +  3  [     2(     2  843)       (+9  210)] 

Jrfnr.  —  +  162  0  +  4  r      2(      2  843)       01 

+    184.8 
+      45.8 
+        6.3 
-        6.3 
+  3527  8 

E 
F 

Mj^j)-              0  +  10  [      2(+1.106)        (—2.843)] 

M^^=             0+    3  [-2  (+1.106) -(-0.106)] 

J/       —+3  527       10  [0  77  (      0  106)  +  0]       .           ..           

On  Fig.  31  the  load  line  of  the  arch  is  shown  as  a  part  of  two 
force  polygons.  The  first  has  a  pole  which- is  arbitrary  and  is  deter- 
mined by  any  statically  determinate  condition  where  the  end  forces 
or  rays  pass  through  the  ends  of  the  axis.  The  second  or  correct  pole, 
which  determines  the  final  forces  acting  on  the  arch,  is  found  by 
correcting  for  3/^,  Mb,  and  Fr.  The  final  pressure  line  may  then  be 
drawn,  which  will  check  the  calculated  final  moments  on  the  arch  mem- 
ber. AB. 
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MOMENTS  AND  SHEARS 
MIDSHIP  TRANSVERSE  FRAME 

Full  Submergence  plus  Deck  Load 

Frames  5'center  to  center 

Moments  Plotted  on  Tension  Side  of  Members. 


itf^B=+ 3628  000 
Shear=  86  000  lb. 


Fig.  32  contains  sketches  indicating  the  loading  for  the  whole 
frame,  and  the  final  moments  throughout  the  frame,  plotted  on  the 
tension  side  of  the  axis  of  the  members.  The  shear  values  are  also 
indicated. 
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THE   EAST-  CANYON   CREEK   DAM 
Discussion.* 


By  Messrs.  Samuel  Fortier  and  A.  J.  Wiley. 


Samuel  Fortier,!  M-  Am.  Soc.  C.  E.  (by  letter) .:}:— As  the  author  Mr. 
has  stated,  the  East  Canyon  Creek  Dam  forms  part  of  a  co-operative 
irrigation  enterprise  known  as  the  Davis  and  Weber  Counties  Canal 
Company,  which  is  owned  and  controlled  by  a  community  of  farmers 
occupying  the  "Sand  Eidge"  immediately  south  of  Ogden,  Utah.  For 
the  past  twenty-eight  years,  the  writer  has  acted  first  as  consulting  engi- 
neer and,  later,  as  adviser  of  this  Company.  The  knowledge  thus 
gained  of  the  efforts  made  by  its  stockholders  during  the  past  quarter 
of  a  century  to  store  water  for  irrigation  purposes,  is  his  only  excuse 
for  presenting  in  brief  form  a  few  ideas  on  two  phases  of  this  subject, 
viz.  : 

1. — The  advisability — when  financial  and  other  conditions  warrant 
— of  designing  and  building  dams  to  impound  water  for 
irrigation  purposes  in  progressive  stages. 
2. — The  advantages — where  physical  conditions  permit- — of  build- 
ing abutments  of  gravity  section  on  each  side  of  a  canyon 
at  the  dam  site,  and  confining  the  arch  to  the  central  portion 
of  the  structure. 

The  first  of  these  phases  can  best  be  considered  in  relation  to  the 
enterprise  under  discussion.  In  August,  1894,  the  writer  made  an 
examination  of  the  dam  site  described  by  the  author,  and  recommended 
that  the  company  purchase  the  site  and  proceed  to  utilize  it  to  the 
extent  of  the  funds  available  and  the  credit  then  obtainable  on  the  part 
of  the  company;  and  this  was  done.     As  rock  was  abundant  and  easily 

*  Discussion  of  the  paper  by  A.  F.  Parker,  M.  Am.   Soc.  C.   E.,   continued  from 
May,   1919,  Proceedings. 
t  Washington,  D.  C. 
X  Received  by  the  Secretary,  June  3d,  1919. 
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Mr.     obtained,  the  writer  recommended  a  loose  rock  dam  having  a  steel  core 


Fortier. 


protected  by  asphalt  concrete.  The  site  selected  by  the  writer  lay  well 
within  the  canyon,  but,  in  excavating  for  a  foundation,  the  officers  of 
the  company  shifted  the  site  near  the  upper  entrance  to  the  canyon, 
with  a  view  to  lessening  the  cost  of  building  the  foundation.  Most  of 
the  troubles  which  subsequently  affected  this  structure  were  directly 
traceable  to  this  change  of  location.  The  original  dam  had  an  effective 
height  of  58  ft.  and  formed  a  reservoir  with  a  capacity  of  3  850  acre-ft. 
The  topography  of  the  site  selected  was  well  adapted  to  this  compara- 
tively low  dam,  but  it  was  unsuited  to  the  additions  to  the  structure  after- 
ward imposed  on  the  original.  In  1900,  the  capacity  of  the  reservoir  was 
increased  to  9  000  acre-ft.  by  raising  the  dam  25  ft.  This  increase 
could  not  be  made  by  extending  the  steel  core  in  a  vertical  direction, 
for  the  reason  that  the  upper  portion  of  the  steel  core  as  well  as  the 
upper  portion  of  the  rock  filling  would  have  lain  outside  the  canyon. 
(See  Fig.  1.)  Accordingly,  the  steel  plates  forming  the  core  were  inclined 
down  stream  at  an  angle  of  45  degrees.  Two  years  later,  when  the 
capacity  of  the  reservoir  was  increased  to  14  000  acre-ft.  and  the 
eilective  height  of  the  dam  to  100  ft.,  there  seemed  to  be  no  other 
course  than  to  place  all  the  additional  rock  material  on  the  down 
stream,  as  was  done  before,  and  continue  the  extension  of  the  core-wall 
at  the  same  inclination  to  the  vertical.  A  cross-section  of  the  original 
dam  and  the  two  additions  is  shown  on  Fig.  4. 


In  calling  attention  to  the  weakest  feature  of  the  old  structure,  it 
is  only  fair  to  add  a  word  bearing  on  the  success  of  the  enterprise  as  a 
whole.  Before  stored  water  from  the  reservoir  was  available,  the 
farmers  under  the  system  were  not  in  a  prosperous  condition.  Being 
one  of  the  late  appropriators  on  the  stream,  the  company  was  entitled 
to  a  x)ortion  of  the  annual  flow  of  Weber  River  only  when  there  was  a 
surplus.  Usually  about  July  1st  of  each  year,  when  the  discharge  of 
the  river  was  needed  by  prior  appropriators,  the  company  was  com- 
pelled to  close  its  head-gates  and  to  keep  them  closed  throughout  the 
remainder  of  the  crop-growing  season.  In  consequence,  only  grain  and 
partial  crops  of  fodder  could  be  raised.  Neither  orchard  trees  nor  late 
vegetables  could  be  grown  with  any  assurance  of  success.  With  so 
limited  and  unreliable  a  water  supply,  the  farmers  could  not  produce 
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the  most  profitable  crops.    At  that  time,  the  price  of  improved  farming     Mr. 
hand  under  the  system  ranged  from  $10  to  $30  per  acre.     Water  stock    °''*'^'"- 
of  the  company  having  a  par  value  of  $50  per  share,  v?as  not  vporth 
more  than  $10  to  $12,  and  a  fair  valuation  of  the  property  of  the  com- 
pany would  not  have  exceeded  $250  000. 

The  use  of  water  stored  in  the  East  Canyon  Creek  Reservoir  grad- 
ually improved  these  conditions.  As  has  been  stated,  the  quantity 
stored  was  at  first  relatively  small,  but,  in  1902,  it  had  been  increased  to 
nearly  14  000  acre-ft.  In  1910,  the  writer  had  occasion  to  examine  the 
aifairs  of  the  company  and  found  improved  lands  selling  for  $300  and 
more  per  acre,  the  value  of  .the  water  stock  had  increased  from  $12 
in  1896  to  $175,  and  the  value  of  the  property  of  the  company  was 
conservatively  estimated  at  $1000  000.  During  the  past  eight  years, 
the  affairs  of  this  company  have  improved  at  a  more  rapid  rate  than  at 
any  like  period  of  its  history,  so  that  at  present  its  financial  condition 
is  highly  satisfactory. 

This  much  of  the  history  of  this  enterprise  is  cited  in  order  to  call 
attention  to  the  feasibility  and  economic  soundness  of  building  dams  to 
store  water  for  irrigation  purposes  in  progressive  stages.  Considered 
in  the  abstract  and  without  reference  to  local  conditions,  most  engi- 
neers would  be  inclined  to  condemn  such  a  course  as  unsafe  and  un- 
sound, and  they  might  with  reason  undertake  to  prove  the  accuracy  of 
their  viewpoiiit  by  this  same  enterprise. 

Ho-e  is  a  company  that  built  a  dam  in  1896  at  a  cost  of  more  than 
$50  000,  enlarged  it  in  1900  at  a  cost  6i  $35  000,  enlarged  it  a  second  time 
in  1902  at  a  further  cost  of  about  $25  000,  and,  in  1915  and  1916,  built 
a  new  structure  from  the  foundation  up  at  a  cost  of  $193  000,  thereby 
abandoning  the  greater  part  of  the  old  structure.  Thus,  in  a  period  of 
20  years,  $303  000,  exclusive  of  interest  charges,  had  been  expended  in 
storing  water.  At  first  sight,  it  would  appear  that  good  engineering 
practice  as  well  as  economy  would  have  called  for  the  construction  in 
the  first  place  of  a  permanent  dam  of  ample  capacity  at  a  cost  of  less 
than  $200  000. 

It  is  not  difficult  to  show  that  such  a  course  was  impracticable, 
under  conditions  then  existing,  and  even  if  it  could  have  been  done,  of 
doubtful  economy.  The  financial  condition  of  the  company  in  1896 
precluded  the  possibility  of  raising  anything  like  $200  000  to  store 
water.  It  was  difficult  to  bond  the  property  to  raise  $50  000  in  order 
to  provide  funds  to  build  the  original  dam.  The  interest  on  these 
bonds  was  7^%  pev  annum.  Accordingly,  the  company  would  have 
been  obliged  to  abandon  the  idea  of  storing  water.  Some  other  organ- 
ization in  all  probability  would  have  secured  the  valuable  site  on  East 
Canyon  Creek,  and,  to-day,  the  financial  status  of  the  Davis  and  Weber 
Counties  Canal  Company  might  have  been  in  no  better  shape  than  it 
was  prior  to  1896. 
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Mr.  For  the  sake  of  argument,  let  it  be  assumed  that  the  stockholders  of 

°^  ^^^'  the  company  were  in  a  position  in  1896  to  bond  their  property  to  con- 
struct a  dam  capable  of  impounding  28  000  acre-ft.  In  the  light  of 
subsequent  developments,  would  this  course  have  proved  economically 
sound?  The  writer  does  not  think  so.  With  the  possible  exception  of 
the  period  from  1896  to  1900,  inclusive,  the  water  users  of  the  enter- 
prise had  sufficient  water  to  meet  their  requirements  and  to  provide 
for  normal  expansion.  Unless  the  surplus  could  have  been  sold  to  other 
parties,  the  greater  part  of  the  28  000  acre-ft.  stored  could  not  have  been 
utilized.  Furthermore,  to  base  an  estimate  on  what  actually  occurred, 
it  is  doubtful  if  much  more  than  one-half  of  the  storage  of  the  large 
reservoir  would  have  been  utilized  for  the  first  20  years  after  comple- 
tion. In  the  meantime,  the  unused  portion  of  the  stored  water  would 
deposit  its  quota  of  silt  within  the  reservoir  and  lessen  to  that  extent 
its  holding  capacity. 

Furthermore,  during  this  20-year  period,  the  interest  on  the  cost  of 
a  dam  capable  of  impomiding  28  000  acre-ft.  in  excess  of  the  interest 
on  the  expenditures  actually  made  in  storing  water  in  progressive 
stages,  would  have  amounted  to  a  large  sum.  The  following  figures 
may  convey  some  idea  of  this  extra  interest  charge  on  the  basis  of  7^%, 
compounded  annually: 

Interest  on  $193  000  for  20  years $626  900 

Interest  on       50  000     "     "        "    $162  410 

Interest  on      35  000     "    16       "    76  335 

Interest  on       25  000    ''    14       "    43  815'       282  560 

Balance  $344  340 

This  accounting  of  the  two  methods  of  building  dams  for  the  storage 
of  water  shows  a  balance  of  $344  340  in  favor  of  the  plan  actually  fol- 
lowed. Even  when  the  rate  of  interest  is  reduced  to  6%  per  annum, 
which  corresponds  more  nearly  to  current  rates  for  such  undertakings, 
the  balance  in  favor  of  the  same  plan  would  still  be  $230  170. 

In  order  to  be  understood,  it  should  be  stated  that  the  building  of 
dams  in  separate  stages  or  additions,  as  herein  advocated,  might  not  be 
economically  sound  if  all  the  water  stored  by  such  structures  could  be 
utilized  soon  after  completion.  Such  a  course  applies  in  particular  to 
water  stored  for  irrigation  purposes,  for  the  reason  that  long  periods  of 
time  usually  elapse  before  even  one-half  the  volume  of  water  stored  is 
utilized.  The  profile.  Fig.  5,  based  on  the  returns  of  the  13th  Census, 
shows  the  average  rate  of  settlement  of  irrigation  enterprises  in  the 
United  States.*  The  profile  is  based  on  data  secured  from  522  enter- 
prises,   each    containing    5  000    or    more    irrigable    acres.      Generally 

*  "Irrigation  in  the  United  States,"  by  R.  P.  Teele  ;  D.  Appleton  Company,  New 
York. 
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speaking,   the  larger   the  project,   the   slower  the  rate   of   settlement.     Mr. 
Experience  has  shown  that  in  projects  containing  25  000  or  more  acres,  ^°'''^'^''- 
a  period  of  20  years  elapses  on  an  average  before  50%  of  the  lands  are 
settled. 

In  reference  to  the  second  phase,  in  which  it  is  proposed  to  use  a 
combination  of  two  types  of  dams,  the  writer  believes  such  a  plan  not 
only  feasible  but  desirable  where  conditions  are  suitable. 

The  nearest  approach  to  this  combination  type  of  concrete  dam,  in 
so  far  as  the  writer  is  aware,  was  first  made  use  of  by  H.  Hawgood, 
M.  Am.  Soc.  C.  E.,  in  the  design  and  construction  of  the  Huacal  Dam 
at  Nacozari,  Sonora,  Mexico.*     To  quote  Mr.  Hawgood: 

"The  dam  is  not  of  the  arch  form  for  its  entire  length.  For  42  ft. 
at  its  southeasterly  end  it  is  of  gravity  section,  and  in  direction  tan- 
gential to  the  curve."  "^ 
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He  also  gives  the  reason  for  building  a  small  portion  of  this  struc- 
ture in  this  manner,  by  stating : 

"The  continuance  of  the  dam  on  a  curve  throughout  its  entire 
length  would  have  brought  the  direction  of  its  easterly  end  too  closely 
parallel  to  the  axis  of  the  canyon  to  have  been  economical  or  safe." 

When  the  writer  was  consulted  in  reference  to  the  design  of  the 
East  Canyon  Creek  Dam,  he  did  not  know  that  abutments  of  gravity 
sections  had  ever  been  used  in  connection  with  single  arch  dams.  When 
the  plan  was  proposed  by  Mr.  Parker,  the  writer  gave  his  approval  and 
urged  that  both  abutments  be  of  this  type,  but  owing  to  the  formation  of 
the  rock  at  the  north  end,  a  hollow-deck  section  was  substituted. 

*  Transactions,  Am.    Soc.   C.   E.,  Vol.   LXXVIII,   p.   564. 
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As  a  result  of  his  observations  of  the  behavior  of  the  East  Canyon 
Creek  Dam  during  the  past  three  years  of  operation,  and  his  knowledge 
of  dam  sites  throughout  the  West,  the  writer  is  of  the  opinion  that  a 
new  type  of  combination  dam  might  be  developed,  in  which  the  abut- 
ments of  the  gravity  sections  at  each  end  might  well  be  enlarged  in  the 
case  of  spans  longer  than  those  of  the  Huacal  Dam  or  the  East  Canyon 
Creek  Dam. 

A  typical  cross-section  of  a  canyon  at  a  dam  site  throughout  the 
mountainous  portion  of  the  Far  West,  based  on  the  observation  of  the 
writer,  is  shown  in  Fig.   6.     It  will  be  noted  that  the  lower  portion 
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extending  from  bed-rock  t<^  nearly  one-half  the  total  height,  is  relatively 
narrow,  with  nearly  vertical  sides,  and  is  filled  more  or  less  with  sand, 
gravel,  and  boulders.  From  this  point  the  sides  slope  in  the  form  of 
the  letter  V  as  far  as  the  sides  of  the  canyon  rise.  Every  engineer 
who  has  tried  to  design  an  arch  dam  that  will  fit  into  these  conditions 
and  be  adapted  equally  as  well  to  the  narrow  lower  portion  as  to  the 
flaring  upper  portion,  has  encountered  difficulties.  Maintaining  a 
constant  angle  by  varying  the  radii  of  the  arch  is  only  a  partial  solu- 
tion, for,  as  the  author  has  pointed  out,  cases  are  rare  where  it  is 
possible  to  maintain  a  constant  angle  between  the  limiting  radii. 

The  writer  invites  the  attention  of  hydraulic  engineers  to  the  com- 
bination arch  and  gravity  section  type  as  one  method  of  designing 
concrete  dams  to  conform  to  cross-sections  of  sites  such  as  are  usually 
found  in  deep,  rocky  canyons.  Referring  to  Fig.  6,  the  triangular  por- 
tions, ABE  and  ODF,  are  to  be  designed  as  gravity  sections,  whereas 
the  central  portion  is  to  constitute  a  single  arch  of  substantially  equal 
radii  throughout  its  upper  portion,  if  not  throughout  its  entire  height. 
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Some  of  the  advantages  possessed  by  the  type  of  dam  herein  proposed     Mr. 
are  based  on  the  following  facts : 

1.  The   central   portion   of   gravity    dams,   comprising   from   one- 

quarter  to  one-third  the  total  span,  is  by  far  the  costliest  to 
build,  owing  to  the  height  and  width  of  base,  which  require 
a  relatively  large  quantity  of  material. 

2.  By   introducing   an   arch   instead  of   a   gravity   section   in   the 

costliest  ix)rtion  of  the  dam,  the  compressive  strength  of  the 
concrete  rather  than  its  weight  is  utilized,  thus  increasing  the 
strength  of  the  structure  and  lessening  its  cost. 

Beside  the  saving  in  cost,  this  combination  type  of  dam  possesses, 
it  is  believed,  other  advantages,  of  which  the  expansion  and  contraction 
joint  is  one.  It  is  now  quite  generally  conceded  that  concrete  requires 
such  joints,  and  concrete  dams  are  no  exception  to  this  rule.  In  the 
type  under  consideration,  more  than  ordinary  facilities  are  afforded 
to  make  ample  provision  for  both  expansion  and  contraction  where  the 
two  types  come  together.  Where  the  arch  span  is  of  small  or  medium 
length,  a  joint  at  each  end  together  with  the  usual  steel  reinforcing 
and  the  deflection  of  the  arch  under  pressure  should  be  ample  to  pre- 
vent cracks  as  well  as  harmful  strains.  The  experience  gained  in  observ- 
ing such  joints  in  the  East  Canyon  Creek  Dam  leads  to  the  conclusion 
that  they  are  much  more  effective  than  those  commonly  used  in  all- 
gravity  dams. 

Another  advantage  of  this  type  is  its  adaptability  to  the  plan  of 
building  dams  for  irrigation  purposes  in  two  or  more  stages,  as  ad- 
vocated previously  in  this  discussion.  Referring  again  to  Fig.  6,  it  is 
readily  seen  that  the  foundation  and  that  part  of  the  superstructure  up 
to  the  height,  F,  might  well  constitute  the  first  stage..  Subsequently,  one 
of  the  abutments,  in  whole  or  in  part,  followed  in  time  by  the  other, 
might  be  built.  Lastly,  the  construction  of  the  central  arch  would 
complete  the  undertaking. 

In  conclusion,  the  writer  would  call  attention  to  the  popularity  of 
arched  dams  in  recent  years,  notwithstanding  the  fact  that  relatively 
few  dam  sites  are  adapted  to  this  type.  In  the  foregoing,  he  has 
attempted  to  outline  how  dam  sites  in  canyons  which  have  not  been 
properly  formed  by  Nature  for  such  purposes,  can  be  built  up  in  such 
a  way  as  to  afford  ideal  sites  for  single  arch  dams. 

A.   J.   Wiley,*  M.  Am.    Soc.   C.   E.    (by   letter)  .f— The   writer   is    Mr. 
particularly   interested   in   this   complete  and   satisfactory   description  ^''^y- 
of  a  simple  arch  dam  of  unusually  great  height,  because  of  his  experi- 
ence with  a  dam  of  this  type  where  the  element  of  safety  was  not  so 
important. 

•  Boise,  Idaho. 

t  Received  by  the  Secretary,  June  17th,   1919. 
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Mr.  The  Crowley  Creek  Dam  is  in  Malheur  County,  Oregon,  on  a  small 

^  ^^'  stream,  in  a  locality  remote  from  settlement,  where  the  only  loss  from 
failure  would  be  that  resulting  to  the  owners  who  were  willing  to  take 
any  reasonable  risk,  in  order  to  reduce  the  cost  of  the  structure.  The 
site  was  in  a  narrow  canyon  where  an  arch  dam  of  short  radius  could  be 
used.  The  foundations  and  abutments  were  of  lava  rock,  and  the  only 
feasible  location  for  the  spillway  was  over  the  top  of  the  dam.  The 
design  prepared  by  the  writer  was  for  a  concrete  arch  dam,  60  ft.  high 
above  the  stream  bed,  with  a  radius  of  70  ft.  The  thickness  on  top 
and  for  30  ft.  below  was  3  ft.  At  the  base,  60  ft.  below  the  crest,  the 
thickness  was  5.2  ft. 

The  Malheur  Land  and  Livestock  Company,  for  which  the  designs 
were  prepared,  had  the  dam  staked  out  by  an  engineer,  and  employed 
a  local  contractor  with  some  experience  in  concrete  work  to  superin- 
tend the  work,  using  the  writer's  plans  and  specifications,  but  without 
any  further  engineering  aid.  The  work  was  carried  to  a  height  of 
55  ft.  above  the  stream  bed  in  October,  November,  and  December, 
190Y,  and  left  at  this  height  for  a  number  of  years. 

The  concrete  was  composed  of  Portland  cement,  sand,  and  gravel 
of  a  poorly  graded  lava  character  obtained  from  the  creek  bed,  and 
the  sand  was  rather  fine  and  very  dirty.  About  the  only  thing  that 
could  be  said  in  favor  of  either  sand  or  gravel  was  that  they  were 
the  best  that  were  available.  Cement  was  used  in  the  proportions 
of  1  bbl.  to  1  yd.  of  concrete,  and  enough  sand  was  used  with  the 
gravel  to  make  a  workable  mix.  Inspection  after  completion  of  the 
dam  shows  that  little,  if  any,  excavation  was  made  in  the  rock  base 
for  the  foundation,  and  the  alignment  was  so  seriously  at  fault  that 
the  radius  at  the  top  varied  from  a  minimum  of  58  ft.  to  a  maximum 
of  80  ft. 

The  length  of  the  dam  on  top  was  170  ft.  and,  as  no  contraction 
joints  were  provided,  a  contraction  crack  opened  at  the  middle  point 
of  the  dam.  This  crack  was  about  f  in.  wide  at  the  top  of  the  dam 
in  cool  weather,  with  the  reservoir  empty,  and  closed  as  the  reservoir 
filled.  The  maximum  overflow  was  about  2  ft.  in  depth  and  included 
large  blocks  of  thick  ice. 

In  September  and  October,  1915,  under  the  supervision  of  Mr. 
A.  T.  Ingalls,  of  Boise,  Idaho,  an  additional  15  ft.  was  placed  on  top  of 
the  dam,  giving  it  a  total  height  of  70  ft.  above  the  stream  bed  or  lO 
ft.  above  that  for  which  it  was  originally  designed.  It  was  intended 
that  the  dam  should  have  no  reinforcement,  but  in  order  to  provide 
to  some  extent  against  temperature  stresses,  the  engineer  placed  a  1-in. 
square  bar  at  each  3  ft.  of  the  15-ft.  increase  in  height. 

It  was  found  impossible  to  correct  the  poor  alignment  of  the  orig- 
inal work,  so  that  the  top  of  the  completed  dam  has  almost  as  great 
a  variation  in  curvature  and  radius  as  that  work. 
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Table  2  shows  the  thickness  and  the   stresses,  in  tons  per  square    Mr. 
foot,  by  the  formula  for  thin  arches  for  various  heights  of  dam  for     '  ^^' 
a  radius  of  70  ft.  and  for  the  depth  of  2  ft,  of  overflow  to  which  the 
dam  has  been  subjected. 

TABLE  2. 


Depth 
below 
crest. 

Thickness, 
in  feet. 

Stress  in  Concrete: 

Tons  per 
square  foot. 

Pounds  per 
square  inch. 

0 
10 

ao 

30 
40 
50 
60 
70 

3.0 
3.0 
3.0 
3.0 
3.0 
3.6 
4.4 
5.2 

1.45 
8.75 
16.00 
23.30 
30.60 
31.60 
30.80 
30.30 

20 

224 

324 
425 
440 
430 
420 

The  foregoing  description  is  given  to  illustrate  the  abuses  to  which 
an  arch  dam  sustaining  high  unit  stresses  may  be  subjected  without 
failure. 

The  writer  is  also  interested  in  the  simple  and  efficient  outlet 
works  used  at  the  East  Canyon  Creek  Dam.  This  type  of  tower  outlet 
controlled  by  three  sets  of  cylindrical  balanced  valves,  as  described  by 
the  author,  was,  the  writer  believes,  first  used  on  the  Oakley  Dam,  of 
the  Twin  Ealls  Oakley  Land  and  Water  Company,  near  Oakley,  Idaho, 
and  was  designed  by  the  writer  in  co-operation  with  J.  L.  Savage,  M. 
Am.  Soc.  C.  E.  These  outlet  works  were  fully  described  in  the  Engi- 
neering Record,  of  January  11th,  1913,  and  have  been  in  operation 
for  about  5  years.  They  provide  the  outlet  for  a  reservoir  with  a 
capacity  of  70  000  acre-ft.,  and  discharge  a  maximum  of  500  sec-ft. 
The  outlet  is  a  tunnel  through  the  rock  at  one  end  of  the  dam,  which 
is  of  the  earth-fill  type,  142  ft.  high.  The  tunnel  is  provided  with 
sluice-gates  at  its  upper  end,  which  are  used  for  drawing  off  the  small 
quantity  of  water  in  the  lower  50  ft.  The  sluice-gates  are  seldom 
used,  the  cylindrical  gates  being  used  almost  exclusively  because  of 
their  much  greater  ease  in  operation.  The  cylindrical  gates  are  set 
at  intervals  of  30,  60,  and  90  ft.  below  the  water  surface  in  a  tower 
100  ft.  high,  continued  by  a  shaft,  50  ft.  deep,  to  an  intersection  with 
the  outlet  timnel,  and  20  ft.  deeper  to  provide  a  water  cushion  at  the 
bottom  of  the  shaft. 

The  principal  feature  of  the  outlet  works  of  the  Oakley  Dam  are 
the  balanced  cylindrical  valves  which  are  described  very  clearly  by 
the  author.  These  valves  have  given  excellent  service,  and  the  writer 
is  glad  to  learn  that  they  have  been  as  successful  under  the  maximum 
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Mr.  laead  of  150  ft.  at  the  East  Canyon  Creek  Dam  as  under  the  head  of 
^"^y-  90  ft.  at  the  Oakley  Dam. 

The  building  of  the  outlet  tower  inside  of  a  shaft  as  a  protection 
against  ice  is  an  attractive  feature  of  the  author's  design  and  may 
be  necessary  in  that  severe  climate,  especially  if  the  reservoir  contains 
much  water  in  the  winter  season.  The  Oakley  Reservoir  is  usually 
quite  low  in  winter,  and  no  ill  effects  have  been  experienced  from  the 
heavy  ice,  although  the  gate-tower  is  in  the  open  reservoir  without 
protection  of  any  kind. 

The  writer  notes  that  no  attempt  was  made  to  shape  the  abutments 
of  the  East  Canyon  Creek  Dam  to  radial  lines,  but  thinks  the  state- 
ment that  "the  line  of  the  rock  made  an  angle  with  the  line  of  the 
resultant  of  the  arch  thrust  equal  to  the  full  angle  of  repose  for 
masonry"  should  be  read  "the  normal  to  the  line  of  rock",  etc.  It  is 
the  writer's  practice  to  specify  that  the  abutments  for  an  arched  dam 
must  be  stepped  back  on  roughly  radial  and  tangential  lines,  and  that 
the  average  line  of  the  points  of  the  steps  must  not  make  an  angle 
with  the  radial  line  greater  than  30  degrees. 

The  frost  conditions  under  which  the  concrete  was  placed,  as  de- 
scribed by  the  author,  were  much  more  severe  than  the  writer  has 
been  accustomed  to,  and  the  i^lacing  of  concrete  on  a  frozen  surface, 
trusting  to  the  removal  of  the  frost  by  the  warmth  of  the  new  con- 
crete, is  a  practice  that  could  only  be  resorted  to  under  exceptional 
circumstances. 

The  cost  of  the  concrete,  given  by  the  author  as  $6,37  per  cu.  yd., 
appears  to  include  only  the  hauling  of  the  cement  and  the  mixing  and 
placing  of  the  concrete,  and  apparently  omits  the  cost  of  the  cement. 
If  this  item  is  included,  the  total  cost  would  be  $8.60  per  cu.  yd.,  a 
very  low  cost  for  reinforced  concrete  for  the  small _  volume  and  the 
difficult  conditions  under  which  this  work  was  carried  out.  The 
writer  would  like  to  ask  if  the  costs  given  are  the  actual  costs  or  only 
contract  prices,  and,  if  the  latter,  whether  the  relation  between  con- 
tract price  and  actual  cost  is  known? 
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Bv  Messrs.  Eugene  E.  Halmos,  R.  D.  Johnson,  Minton  M.  Warren, 
T.  Noble  Anderson,  Ford  Kurtz^  and  William  P.  Creager. 


Eugene  E.  Halmos,!  Esq.  (by  letter).:}: — Ever  since  the  publication  Mr. 
of  the  paper§  entitled  "Penstock  and  Surge-Tank  Problems"  by  ^^^'^°^- 
Minton  M.  Warren,  Assoc.  M.  Am.  Soc.  C.  E.,  the  writer  has  hoped 
that  some  one,  preferably  a  member  of  the  Society,  would  point  out 
the  injustice  done  to  one  of  the  greatest  hydraulic  engineers  of  the 
present  age  by  the  form  of,  and  the  comments  appended  to,  Mr. 
Warren's  presentation  of  what  he  termed  "Allievi's  formula." 

Unfortunately,  Mr.  Warren  has  not  been  corrected.  This  formula 
was  accepted  by  American  engineers  as  representing  Allievi's  solution 
of  the  i)roblem  of  water-hammer  in  pipe  lines,  and,  consequently,  it 
has  been  severely  criticized  and  misinterpreted. 

The  value  of  Mr.  Gibson's  excellent  paper  is  also  seriously  impaired 
by  the  references,  both  in  the  text  and  in  the  diagrams,  to  ''Allievi's 
formula"  as  taken  from  Mr.  Warren's  paper,  and  the  writer  would 
suggest  that,  after  perusal  of  the  following,  Mr.  Gibson  omit  all  refer- 
ence to  Allievi,  except  to  state  that  his  solution  agrees,  in  every  particu- 
lar, with  that  of  Allievi. 

The  writer  proposes  to  submit  a  brief  summary  of  Mr.  Allievi's 
formulas,   which,   in   his   judgment,   represent   a   comiilete   solution   of 

*  Discussion  of  the  paper  by  Norman  R.  Gibson,  M.  Am.  Soc.  C.  E.,  continued 
from  May,    1919,  Proceedings. 

t  Designing  Engineer,   Barclay  Parsons  and   Klapp,   New  York  City. 

$  Received  by  the  Secretary,  May  19th,   1919. 

§  Transuctions,  Am.  Soc.  C.  E.,  Vol.  LXXIX,  p.  238. 
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Mr.      water-hammer  problems  as  regards  determination  of  the  pressure  at  the 
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gate  or  at  any  other  section  of  the  conduit,  at  any  instant,  and  under 
any  conditions  of  closure  and  physical  characteristics  of  the  plant. 
It  is  more  general  than  Mr.  Gibson's  solution,  inasmuch  as  it  also 
includes  the  determination  of  the  pressure  variations  after  the  stopping 
of  the  gate  movement,  and  as  it  gives  a  method  of  estimating  the 
interval  in  which  the  pressure  maximum  will  occur. 

As  the  present  paper  and  the  previous  ones  deal  almost  exclusively 
with  the  case  of  water-hammer  during  the  closure  of  gates,  and  with 
the  variation  of  the  pressure  at  or  near  the  gates,  the  writer  will  only 
quote  AUievi  with  regard  to  formulas  applicable  to  such  cases.  The 
writer,  however,  intends  to  translate  Allievi's  book  into  English,  which, 
it  is  hoped,  will  be  of  great  help  to  designers  of  hydraulic  plants  and 
apparatus. 

In  the  following,  the  formulas  representing  the  relation  of  time  and 
pressure  are  given  for  three  phases,  namely: 

^  2  i 

the  first  phase,  for  which  t  ^ ; 

=    a 

2  L 
the  second  phase,  for  values  of  t  beginning  with  t  =  and  end- 
ing at  T; 
and  the  third  phase,  t  >  T. 

Notation. — 

a   =  velocity  of  propagation  of  pressure  along  pipe ; 

Cq  =  uniform  velocity  of  water  in  pipe  before  beginning  of  gate 
closure ; 

C  =  variable  velocity  of  water  in  pipe  at  any  instant  during  gate 
closure ; 

«^  =  uniform  velocity  of  water  through  gate  orifice  before  begin- 
ning of  closure; 

u  ^variable  velocity  of  water  through  gate  orifice  during  gate 
closure ; 

t    =  time,  in  seconds,  recorded  from  beginning  of  gate  movement ; 

T  =  duration  of  gate  movement,  assumed  to  be  continuous ; 

L  =  length  of  pipe  conduit ; 

2/q  =  pressure  head  on  pipe  line  at  gate  before  closing  begins ; 

y  =  variable  head  at  gate  due  to  closure. 

A. — General  Formulas. 

(1)   Variation   of  Pressure   Head  During   and  After  the   Closing 

Motion  of  the  Gates. — 

2  L 
First  phase,  t  < . 
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For  this  interval,  the  pressure  head,  j/,  at  any  instant  can  be  com-     Mr. 
puted  from  the  equation 

y._2,(H+?l*^)+«<  =  0 (1) 

in  which  if  =  j/^  -| -^ 

and  ij/  (i)  is  the  ratio  of  the  instantaneous  area  of  discharge  to  the 
area  of  the  gate  opening  at  the  time,  t  ^  0,  the  value  of  ij/  (t)  being 
taken  at  the  instant  for  which  the  pressure  head,  y,  is  calculated. 

^2  L 

It  will  be  noted  that  if  the  gate  is  closed  in  a  time,  T  ^ ,  V  (T)  —  0, 

and  the  equation  reduces  to 

y^  —  2Hy  +  W  =  0 

y  =  H=y,  +  —' (2) 

which  shows  that  in  such  a  case  the  maximum  pressure  head  is  inde- 
pendent of  the  actual  length  of  the  time  of  closure. 

Of  the  two  roots  of  Equation  (1)  one  is  greater,  the  other  is  smaller, 
than  H.  This  latter  is  the  true  value  of  the  pressure  head  at  any 
instant, 

2  L 

Second  phase, ^  t*^  T. 

a    =    = 

During  this  period  of  the  gate  movement,  the  following  equation 

applies  for  the  determination  of  the  pressure  head  at  any  instant : 

y'-2y    (H-2f  +  '^^^f^^+(H-2f)'=.  0 (3) 

Of  the  two  roots  of  Equation  (3),  that  giving  the  smaller  value  should 
be  used. 

It  will  be  noted  that  this  equation  differs  from  Equation  (1)  only 
in  so  far  that,  instead  of  H  in  the  latter,  (li  —  2  /)  appears  in  Equa- 
tion (3). 

The  values  of  the  function,  /,  should  be  determined  in  the  following 
manner : 

2  L 

For  the  interval,  0  <  «  <  ,  y  —  y^^:^  F  {t),  y  being  calculated 

from  Equation  (1). 

The  velocity,  C,  in  the  conduit  (at  the  gate)  can  be  computed  from 
the  equation 

9 

for  this  interval. 
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For  the  interval,  — —  <  t  ^ ,  f  =  F  (  t )  ;    in   other 

a  —     a  V  a    / 

words,  the  values  of  F  (t)  found  in  the  first  interval  should  be  substi- 
tuted for  /  in  Equation  (3)  to  obtain  the  value  of  y  for  every  subdivision 
of  the  second  interval.     Then  the  corresponding  values  of  the  velocity, 

C,  may  be  found  by  ?y  H C  =  II—2f,  and  the  value  of  F  (t)  for 

a 
the  second  interval  by  F  (t)  —  —  (c^  —  C)  —  /'. 

For  the  third  interval,  —  <  t  "^ ,  the  values  of  F  (t)  so  found 

a  =   a 

for  the  subdivisions  of  the  second  interval  should  be  substituted  for  /  in 

Equation  (3)  to  get  ?/,  and  so  on,  for  all  subsequent  intervals  until  the 

gate  has  stopped  moving  or  has  become  entirely  closed. 

Third  phase,  t  >  T. 

It  the   movement  of   the   gate  is  stopped  at  an  instant    such   that 

2  i  2  L 

t,  <  ,  the  pressure  head,  ?/,  remains  constant  until  t  = .      From 

a  '  a 

2  L 

this   instant  on,  or  from  the  time  of  the  stoppage,  in  the  case,  t^  >  , 

there  is  developed  a  hydrodynamic  phenomenon  in  the  form  of  an 
asymptotical  approach  of  the  pressure  head,  ?/,  to  the  new  constant 
head,  y^,  of  uniform  flow.     There  are  three  different  cases. 

First. — If  a  rp  (t^)  >  -^ ^,  in  which  case  y  approaches  y^  without 

oscillations. 

u„  +  u. 
Second. — If  o   4>  (t^)  <  -^^ — *,  in   which   case    y   approaches    j/g 

through  oscillations  of  diminishing  amplitude. 
Third. — If  the  gate  is  entirely  closed,  ^  (ij)  =  0,  the  pressure  head 
(disregarding  the  dampening  effect  of  hydrodynamic  friction) 
oscillates  indefinitely,  -with  a  constant  amplitude,  between 
the  value  of  y,  which  occurs  at  the  instant  of  closing,  and 
2  y^  —  Vv  the  amplitude  being  y^  —  y^. 

(2)    Estimating    the    Phase   in    Which   the   Maximum   Pressure   uill 
Occur. — Assuming  a  linear  closure  of  the  gates  : 


;r  than  the  average  max- 


(a)  It  a  Cq  <C  2  g  y^,  then  the  pressure  head  at  the  end  of  the  first 

/  2  L\ 

phase   (  t  =  )  will  always  be  greatei 

imum  pressure  (found  by  Equation    (4))   occurring  during  th 
second  phase. 
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(b)  If  2  {/  ?/o  <  a  Cg  <  3  g*  j/g,  the  maximum  pressure  head    occurs     Mr 


either  at  the  end  of  the  first  phase,  or  during  the  second  phase, 
according  to  whether  the  closing  time,  T,  is  smaller  or  greater 
than  ac,-g  y,        L^  ■. 

f(  Co  —  2  gr  ?/o  ■     a  ' 

(c)  If  a  <'o  >  3  </  y,  then  the  maximum  pressure  will  always  occur 
during  the  second  phase  and  will  be  greater  than  that  at  the 
end  of  the  first  phase. 

Equations  (1),  (2),  and  (3)  are  the  general  formulas  derived  by 
Allicvi,  by  the  help  of  which  complete  pressure-time  curves  can  be 
worked  out  for  any  assumed  conditions  of  T,  L,  a,  c^,  and  y^.  The 
writer  is  very  much  pleased  to  state,  that,  by  the  use  of  these  equations, 
he  was  able  to  check  accurately  all  the  curves  presented  by  Mr.  Gibson. 
He  wishes  to  compliment  the  author  in  having  foiind,  quite  inde- 
pendently, and  by  a  simpler  mathematical  method  than  Allievi's  func- 
tional derivation,  the  correct  formulas  for  the  representation  of  pres- 
sure-time curves  and  related  phenomena. 

B. — Special  Formulas. 

It  has  been  found  by  experiment,  and  by  working  out  pressure-time 
curves  for  a  great  number  of  cases  actually  met  in  i^ractice,  that,  on 
the  assumption  of  linear  gate  closure : 

(d)  The  pressure  behind  the  gate  remains  practically  constant  for 

2  X  ^  d  y 

■  <  i  ^  T  (u  is  not  a  function  of  time  or  —  =  0  between 

these  limits)  and,  therefore,  for  this  period,  the  pressure  is  inde- 
pendent of  the  elastic  qualities  of  the  water  and  the  conduit,  in 
other  words,  independent  of  (a) ; 

(e)  The  pressure  is  distributed  in  a  linear  way  along  the  pipe  ; 

(f)  The  velocity  of  the  water,  C,  is  the  same  at  any  instant  at  any 
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section    of   the    conduit 


(!-:=«) 


Taking  into  consideration  the  observations  noted  under  (d),  (e),  and 
(f),  a  good  average  value  of  y  maximum  during  the  second  phase  can  be 
obtained  by  solving  the  equation 

Z2  _  Z  («2  4-  2)  +  1  =  0 (4) 

where  Z  =^J^-  and  n  =  -^^. 

This  equation  is  identical  with  Equation  (C)  in  Mr.  Warren's  paper. 
In  order  that  it  should  be  valid,  it  is  necessary: 
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Mr                                                                          2  L 
laimos.  (1)  That  T  be  greater  than ; 

(2)  That  the  gate  movement  (the  rate  of  reduction  of  the  area  of 
the  outlet)  be  a, linear  function  of  the  time; 

(3)  That,  in  case  of  partial  closure,  that  value  of  T  should  be  used 
which  would  be  obtained  if  the  gate  should  be  completely 
closed  at  the  same  rate  of  si)eed ; 

(4)  That  the  physical  data,  as  L,  a,  y^,  and  Cq.  shall  conform  to 
those  ordinarily  met  in  practice. 

In  order  that  Equation  (4)  should  produce  the  maximum  pres- 
sure head  obtaining  during  the  whole  movement  of  the  gate,  it  is 
-  necessary  that  a  Cq  shall  take  the  values  defined  under  (b)  and  (c). 

It  is  evident  that  Mr.  Warren  committed  a  serious  error  by  omitting 
the  publication  of  Allievi's  general  Equations  (1),  (2),  and  (3),  and  by 
omitting  the  proper  definition  of  Equation  (4)  and  the  limitations  of 
its  applicability  as  defined  by  Allievi. 

The  only  ambiguity  which  may  occur  in  using  this  formula  is  the 
lack  of  a  better  definition  of  Condition  (4).  This  is  extremely  difiicult, 
on  account  of  the  great  number  of  variables  entering  into  the  problem. 
The  writer,  however,  proposes,  without  being  able  to  give  strict  ana- 
lytical proof  at  the  present  time,  that  Equation  (4)  should  be  used 
only,  if 

(a)        rr.      <  ^       — - -\ 1;  and, 

(f3)     ac,y2g  y^. 

As  L,  Cq,  a,  and  t/^  are  dependent  on  rather  unalterable  physical  con- 
ditions, if  Condition  (/?)  is  satisfied,  Condition  (a)  can  be  fulfilled  by 
determining  T  according  to  the  proposed  formula. 

If,  besides  Conditions  {a)  and  (/?),  Conditions  (b),  (c),  (1),  and 
(2)  are  also  fulfilled.  Equation  (4)  will  give  the  absolute  maximum 
head  at  the  gate  during  the  movement  of  the  apparatus. 

It  will  be  found  that, 

for  Cq  ^  10  ft.  per  sec. 

2/o  =  between  100  ft.  and  500  ft. 

T  ^  6  intervals, 

all  the  foregoing  conditions  are  fulfilled,  which  means  that,  in  most 
practical  cases.  Equation  (4)  actually  furnishes  the  maximum  pres- 
sure head  at  the  gate. 

If  the  elasticity  of  the  water  and  the  conduit  is  neglected  for  the 
whole  time  of  the  movement  of  the  gate,  then,  for  the  conditions  for 
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which    Equation    (4)    is    applicable,    the   pressure-time   curve   can   be     j^r. 
platted  from  the  equation:  Haimos. 

jQ„^   (  V^o"  +    V  +  tt   —  ^<7i)(  V»o'  +   »b'  —  "o  +   Uj,) 
(  Vwq'^   +   "iJ^  —  W   +  «if)(  V»o^  +  Us'^  +  «o  —  «^) 

i 
in  which  u^  =  K  — ,  where  A"  is  the  ratio  of  the  area  of  the  gate  opening 

at  <  =  0  to  the  area  of  the  pipe,  and 


Up  =s/  2  g  y^,    u   =  \/  2g  y. 

This  curve  will  have  a  maximum  at  ^  =:  T  if  Conditions  (b)  and  (c) 
are  fulfilled,  and  will  have  a  practically  horizontal  position  in  the  second 
phase  if  Condition  {a)  is  observed.  It  will  diflFer  very  little  from  the 
true  curve  of  pressure  variations,  and  is  applicable  to  practically  the 
whole  range  of  actual  water-power  problems. 

It  will  be  noted  that  Equations  (4)  and  (5)  are  identical  with  Equa- 
tions (6)  and  (7)  given  by  Mr.  R.  D.  Johnson  in  his  discussion*  of 
Mr.  Warren's  paper.  Great  credit  is  due  to  Mr.  Johnson  for  having 
grasped  correctly  the  essential  features  of  this  difficult  subject,  and 
for  his  wonderful  mathematical  skill  in  solving  by  independent  methods 
the  intricate  problem  of  water-hammer. 

In  conclusion,  the  writer  wishes  to  observe,  that  it  would  be  desirable 
to  encourage  the  use  of  Allievi's,  Gibson's,  and  Johnson's  formulas  for 
water-hammer,  and  to  reject  and  discourage  the  use  of  other  formulas, 
some  of  which,  such  as  Mr.  Warren's,  are  never  true,  not  even  acci- 
dentally. 

R.  D.  JoHNSON,t  Esq.  (by  letter).:}: — Mr.  Gibson's  remarkable  paper      Mr. 
deserves  the  closest  attention  on  the  part  of  all  who  are  interested  in  Johnson, 
the  water-hammer  problem. 

He  remarks  that  the  theory  has  not  been  experimentally  confirmed, 
but  it  is  so  obviously  complete  and  correct  as  scarcely  to  need  such 
confirmation  to  establish  strong  faith  in  its  accuracy. 

The  writer  has  been  especially  interested  in  a  completely  correct 

treatment  of  this  subject,  in  order  to  be  able  to  fix  the  limits  of  K  within 

which  his  pressure-time  curve,  previously  presented  to  the  Society,  is 

sufficiently  accurate  for  practical  purposes. 

T 
It  is  found,  fortunately,  that  this  smooth  curve§ ,  log.  x  =  n  log.  — , 

*  Transacticms,  Am.   Soc.  C.  E.,  Vol.  LXXIX,  p.  280. 
t  New  York  City. 

t  Received  by  the  Secretary,  May  26th,   1919. 

§  The  derivation  of  this  curve.  Equation   (7),  is  given  in  Transactions,  Am.  Soc. 
C.  E.,  Vol.  LXXIX,  p.  280. 
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Mr.  is  applicable  with  much  precision  to  such  a  wide  range  of  conditions  as 
■  to  justify  its  use  for  practically  all  the  water-hammer  problems  arising 
in  connection  with  the  design  and  operation,  under  ordinary  heads, 
of  water  turbines,  when  properly  regulated. 

By  differentiating  Mr.  Gibson's  equations,  it  is  possible  to  express 
rigidly  correct  values  of  the  tangents  to  the  true  pressure-time  curve 
at  (a),  the  beginning  of  gate  closure,  (&),  the  end  of  the  first  interval, 
and  (c),  the  beginning  of  the  second  interval. 

Using  Mr.  Gibson's  nomenclature,  with  omission  of  subscripts,  that 
is,  putting  J?Q  =  Z?,  and  ^7.  =  S,  and  H^  =  fl,  these  tangents  may  be 
expressed  as  follows: 

2RH 

tan.  (a) 

tan.  (?)) 

tan.   (c)   =  "    ^lrrr.'"\   ./  o.o'.     .   ^    ,^^  -  (^  +  1) 

"^^^^^-   RiR^2H)iT-.T,) 

It  is  clear  that  the  effects  of  vibration  in  the  water  column,  due  to 
elasticity,  tend  to  disappear  when  the  conditions  are  such  that  tan.  (&) 
and  tan.  (c)  approach  equality;  also,  if  the  change  in  the  rate  of  pres- 
sure rise  at  the  beginning  of  the  second  interval,  due  to  the  effect  of 
the  returning  wave,  is  less  than  the  rate  at  which  the  pressure  begins 
to  rise  when  the  gate  starts  to  move,  it  is  evident  that  the  conditions 
are  such  that  the  effect  of  elasticity  is  rapidly  dying  out,  and  that  it 
should  be  scarcely  appreciable  during  the  remainder  of  the  closing 
period. 

If,  then,  tan.  (6)  —  tan.  (c)  <  tan.  (a),  the  writer's  Equation  (7), 
above  referred  to,  or  the  maximum  value  of  h,,  given  by  the  so-called 
Allievi  formula,  may  be  used  with  much  precision. 

This  may  be  shown  to  be  the  case  when. 

''>^wr^. <'> 

T—  T,  ,  ..        i? 

where  r  is  the  ratio, —  ;  and  it  =  — — . 

T  H 

Equation  (1)  marks  the  lower  limit  for  values  of  K,  below  which  it 
is  not  safe  to  use  Equation  (7).  To  find  the  upper  limit  of  safety,  for 
values  of  K,  it  is  noted  that,  as  H  decreases,  the  pressure-time  diagram 
passes  through  a  transition  stage  where  an  ogee  form  of  curve  most 
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closely  approaches  to  a  straight  line,  and,  that  thereafter,  as  H  con-       Mr. 
tinues  to  decrease,  Equation  (7)  begins  to  produce  a  curve  sharply  up- 
turning  and   curving   one   way,   for  the   most   part,    as   its   extremity 
reaches  toward  infinity,  thus  leading  to  serious  errors  in  its  results. 

By  trial,  assisted  by  arithmetic  integration,  it  has  been  noted  that, 
for  large  values  of  n,  the  head  may  be  reduced  to  about  one-half  the 
value  which  produces  the  approximate  straight-line  diagram. 

To  find  this  point  we  may  equate  the  value  of  hmax.  in  the  so-called 
Allievi  formula  to  the  value  of  the  pressure  rise  found  at  the  end  of  a 
straight-line  pressure-time  diagram,  enclosing  the  same  impulse  area, 
and  solve  for  the  value  of  //.. 

In  this  way  it  is  found  that 

K  =  3n (2) 

(where  n  is  the  closing  time  expressed  in  intervals),  and  Equation  (7) 
may  be  used  so  long  as 

^^--<;^ (3) 

which,  for  large  values  of  n,  is  nearly  twice  as  great  as  the  value  given 
by  Equation  (2),  but  which  becomes  equal  to  3,  as  it  necessarily  must, 
when  n  becomes  unity. 

Equation  (3)  marks  the  upper  limit  for  values  of  K,  above  which  it 
is  not  safe  to  use  Equation  (7).  Therefore,  the  smooth  logarithmic 
curve  given  by  Equation  (7)  may  be  applied  only  when  K  lies  between 
the  values  given  in  Equations  (1)  and  (3),  and  preferably,  also,  when 
n  is  not  less  than  three  intervals. 

Fig.  12  shows  that  Equation  (7)  covers  a  very  wide  range  of  condi- 
tions, and,  furthermore,  in  the  design  of  a  water-turbine  installation, 
the  values  of  V  and  n  should,  when  possible,  be  adjusted  so  that  Equa- 
tion (7)  will  be  correctly  applicable;  and  particular  attention  should 
be  given  to  the  limitations  set  forth  in  Equations  (1)  and  (3),  in 
order  that  the  speed  of  the  water  unit  may  be  regulated  most  effectively. 

The  expressions  for  the  tangents,  (a),  (&),  and  (c),  are  rigidly 
accurate,  and  form  a  substantial  basis  for  further  possible  study;  for 
example,  if  tan.  (c)  be  equated  to  zero,  the  limiting  value  of  n  may  be 
found  when  the  maximum  pressure-rise  occurs  at  the  end  of  the  first 
interval.     This  is  thus  found  to  be  the  case,  always,  when 

4  X=^  +  8  K  ^.^ 

">12-X--X3 ('> 

It  is  seen  that  this  expression  is  positive  and  finite  only  so  long  as 
K  <  2;  therefore,  K  must  always  be  less  than  2,  in  order  that  the 
maximum  rise  shall  occur  at  this  point.  It  does  not  follow  that  this 
will  be  the  case  merely  because  K  <  2,  unless  Equation  (4)  also  applies. 

In  support  of  Mr.   Gibson's  work  by  experimental  observation,  it 
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may  be  pointed  out  that  much  information  is  available  for  cases  which 
occur  within  the  limits  here  set  forth,  and,  inasmuch  as  his  complete 
work  incidentally  includes  such  cases,  it  may  safely  be  predicted  that  no 
error  in  theory  will  be  discovered  by  experiment. 

CHART  OF  LIMITATIONS 
FOR  WATER-HAMMER  PROBLEMS 
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The  writer,  himself,  has  confirmed  Equation  (7)  a  great  many  times, 
under  a  variety  of  conditions,  in  the  past  twenty  years,  and,  because 
of  such  confirmation,  he  was  not  led,  from  practical  necessity,  to  a 
more  thorough  investigation  of  the  theory. 
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In  conclusion,  the  writer  wishes  to  urge  those  interested  to  a  further  Mr. 
study  of  the  limits  here  graphically  presented,  with  the  idea  either  of 
confirming  or  improving  them,  because  it  is  not  profitable  to  resort 
to  the  very  tedious  processes  incident  to  the  methods  presented  by 
Mr.  Gibson,  except  when  a  comparatively  simple  formula  is  inap- 
plicable. The  chart,  Fig.  12,  indicates  that  this  is  very  rarely  the 
case,  and  jiractically  never  need  be,  with  proper  care  in  the  design 
and  operation  of  any  water  system. 

WATER-HAMMER  CHART  FOR  UNIFORM  GATE  CLOSING. 
2       3       4       5       6       7       8       9      10     11     12     13     14     15     16     17 


10     11     12    13     U     15     16     17     IS     L9 
Values  of     n  =  |£ 
Fig.   13. 

It  is  interesting  to  note  that  Mr.  Gibson's  methods  may  be  used 
to  work  out  a  system  of  perfectly  general  cases,  thus  enlarging,  indefi- 
nitely, the  scope  of  such  diagrams  as  he  has  presented,  which  are  based, 
merely,  on  a  specially  selected  set  of  data. 

This  is  made  possible  by  simply  substituting  in  his  scale  of  ordi- 
nates,  values  of  the  ratio  {h^^^)  -^  H  in  place  of  {h^ax.)^  ^^^  ^"^- 
stituting  for  the  values  of  H,  written  on  the  curves,  the  values  of  K. 

This  trifling  change,  it  will  readily  be  seen,  will  make  such  dia- 
grams applicable  to  an  infinite  variety  of  special  cases. 

In  this  manner,  the  chart.  Fig.  13,  has  been  roughly  prepared,  and, 
for  the  range  of  values  covered,  it  is  not  necessary  to  resort  to  formulas. 

All  combinations  of  a,  V,  and  H  which  produce  a  constant  value  of 
K   must   invariably   result   in   a    definite   single   value   of    the    ratio 
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Mr.      (hmax)  "^  -^  f^^  ^^^'^  selected  value  of    n.      Therefore,  in   fact,  each 
nson.  pp-jj^  q£   ^jjg   chart  covers,   theoretically,   an   infinite  variety   of   con- 
ditions. 

In  the  use  of  the  chart  or  simple  formulas  to  replace  the  accurate 
but  tedious  methods,  it  should  be  borne  in  mind  that  it  is  not  ordi- 
narily practically  necessary  that  the  agreement  should  be  perfect, 
because,  as  Mr.  Gibson  has  shown,  the  shape  of  the  curve  is  so  sensi- 
tive to  the  vagaries  of  the  gate  motion,  in  closing,  as  to  make  it  almost 
out  of  the  question  to  reproduce,  experimentally,  any  definitely  selected 
shape  of  curve;  so  that,  after  all,  the  element  of  judgment  must  enter, 
as  usual. 

The  effects  of  velocity-head  and  friction-head  have  been  neglected 
in  the  preparation  of  Figs.  12  and  13.  These  factors  are  nearly  always 
of  minor  importance,  as  affecting  the  rise  of  pressure,  but,  nevertheless, 
they  may  be  taken  into  account  by  means  of  arithmetic  integration 
in  special  cases  where  great  accuracy  is  thought  to  be  warranted.  These 
effects,  at  any  rate,  cannot  be  included  in  a  usable  formula,  covering 
the  whole  range  of  the  charts. 

Mr.  MiNTON  M.  Warren,*  Assoc.  M.  Am.  Soc.  C.  E.  (by  letter). f — This 

'  paper  goes  into  the  mathematical  theory  of  ordinary  water-hammer 
more  thoroughly  than  any  previous  discussion  of  the  question,  and  is 
certainly  a  valuable  addition  to  the  literature  on  this  subject.  The 
curves  presented  by  the  author  show  the  differences  in  the  various 
formulas  with  great  clearness. 

The  writer,  however,  does  not  believe  that  Mr.  Gibson's  method  and 
formulas  are  practical  for  ordinary  use  for  three  reasons: 

First. — In  order  to  use  the  formula,  a  large  amount  of  very  tedious 
figuring  must  be  doiTe,  and  unless  it  is  very  carefully  checked 
by  logarithms,  a  very  small  arithmetical  mistake  may  make  a 
large  error  in  the  result. 

Second. — The  formulas  have  not  been  confirmed  by  experiments 
and  are  based  on  certain  assumptions  the  accuracy  of  which 
are  open  to  question. 

Third. — In  most  cases,  simpler  formulas  will  give  as  accurate 
results  as  the  data  warrant. 

It  is  almost  impossible  to  get  away  from  the  idea  that  the  more 
calculations  and  exact  mathematical  methods  used  in  obtaining  a 
result  in  engineering,  the  more  accurate  the  result  will  be,  regardless 
of  the  assumptions  on  which  the  calculation  is  based.  It  is  the  same 
false  accuracy  that  leads  engineers  to  submit  cost  estimates  figured 
down  to  odd  cents  on  projects  running  into  millions. 

*  Cambridge,  Mass. 

t  Received  by  the  Secretary,  July  2d,  1919. 
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The  writer  does  not  believe  that  the  many  assumptions  needed  in      Mr. 
deducing   any   formula   for   slow-closing   gates   warrant   the   elaborate 
methods  used  by  Mr.  Gibson,  until  these  methods  and  formulas  are 
backed   up  by  careful   and  extensive  experimental  data,   as  were  the 
formulas  of  Professor  Joukovsky. 

In  arriving  at  his  results,  Mr.  Gibson  assumes  that  the  area  of  the 
gate  is  closed  at  a  uniform  rate,  whereas  the  writer,  in  deducing  his 
simple  formula, 

■  <--") 

assumed  that  the  gate  moved  in  such  a  way  as  to  cause  the  pressure 
to  rise  at  a  constant  rate.  In  any  given  case,  neither  assumption  is 
strictly  true,  and  experiment  alone  will  show  which  is  nearer  the 
average  gate  motion. 

Eeferring  to  Fig.  9,*  it  is  seen  that,  according  to  the  author's  cal- 
culations, such  a  gate  motion,  giving  a  constant  rise  of  pressure,  is  not 
far  from  a  straight  line,  and  probably  as  near  the  truth  in  ordinary 
gates  as  his  assumption  (uniform  reduction  of  area),  which  makes  the 
mathematics  very  much  more  difficult. 

There  is  great  need  for  a  series  of  careful  experiments  on  slow- 
closing  gates,  and  it  is  to  be  hoped  that  Mr.  Gibson,  or  some  other 
member  of  the  Society,  will  undertake  this  work.  Data  from  such 
tests  properly  used  would  be  of  more  service  to  the  Profession  than  the 
most  perfect  theoretical  formulas  which  have  never  been  tested.  Until 
this  is  done,  engineers  will  have  to  base  design  on  the  meager  practical 
data  available,  guiding  their  judgment  by  unproved  formulas,  and  the 
writer  has  found  that  the  simple  formula  given  above  comes  nearer 
the  pressures  he  has  observed  in  practice  than  other  formulas,  although, 
like  the  others,  it  is  based  on  certain  assumptions  which  are  not  \ 
strictly  true. 

In  one  point,  Mr.  Gibson's  formula  gives  what  appears  to  the  writer 
unreasonable  results.  This  is  illustrated  in  Fig.  4,t  where  the  curve 
rises  very  sharply  between  heads  of  from  10  to  100  ft.  Allievi's  curve 
rises  even  more  sharply  and  can  be  easily  proved  wrong,  as  it  reaches 
values  of  h  which  are  far  above  the  maximum  value  possibly  reached  in 
instantaneous  closing. 

Mr.  Gibson's  curve  stops  at  that  value, ,  but  the  writer  does  not 
believe  that  experiments  confirm  the  large  increase  in  water-hammer 
for  low  heads  over  that  for  high  heads.  His  assumption  that  the  waves 
are  perfectly  reflected  from  the  slowly  closing  gate  is  also  open  to 
question,  and  was  not  proved  in  Joukovsky's  experiments. 

*  Proceedings,  Am.  Soc.  C.  E.,  April,   1919,  p.   202. 
t  Proceedings,  Am.  Soc.  C.  E.,  April,  1919,  p.   197. 
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Mr.  It  is  not  intended  to  imply  that  Mr.   Gibson's  formulas  may  not 

■  prove  to  be  as  accurate  or  even  more  accurate  than  the  others,  but,  in 
the  absence  of  any  experimental  proof,  their  added  complexity  does  not 
seem  to  be  warranted,  in  view  of  the  approximations  and  assumptions 
on  which  they  are  based. 

Anderson  '^'  '^'  ^°^^^  Anderson,*  M.  Am.  Soo.  C.  E.  (by  letter)  .f— On  several 
occasions,  the  writer  has  investigated  this  question,  or  a  cognate  phe- 
nomenon, with  pumps — centrifugal  and  others — through  long  pipes.  In 
one  case,  there  were  two  pipes  with  a  common  penstock — each  of  wood, 
3  ft.  in  diameter,  and  2  300  feet  long.  In  every  case,  he  has  been 
greatly  impressed  by  the  extreme  complexity  of  the  subject. 

With  the  help  of  Professor  Joukovsky's  theory  and  some  "rule-of- 
thumb"  guesses,  gained  from  a  general  experience,  these  pipe  lines  and 
the  values  concerned  can  now  be  calculated  to  as  close  an  economic 
margin  as  most  other  engineering  problems.  At  the  same  time,  the 
result  of  experience  shows  so  many  baffling  discrepancies,  that  the  ex- 
perimental results,  which  the  author  hopes  to  obtain  "in  the  not  too 
distant  future",  will  be  waited  for  eagerly. 

The  care  he  has  taken  to  collect  and  co-ordinate  the  formulas,  is  an 
earnest  that  he  may  be  relied  on  to  record  fairly  and  fully  not  only  his 
results,  but  all  the  extraneous  facts  and  happenings  which  may,  however 
remotely,  bear  on  the  many  irregularities  between  actual  records  and 
what  the  formulas  anticipate.  In  particular,  it  might  help  if  two 
slightly  disturbing  factors  were  recorded  in  each  test,  that  is:  (1)  the 
temperature  of  the  water,  and  (2)  the  proportion  of  free  air  present  in 
the  water. 

The  second  factor  will  probably  be  quite  immaterial,  but,  in  a  case 
where  the  substance  pumped  through  a  centrifugal  was  sewage  with 
a  specific  gravity  of  64  lb.  per  cu.  ft.,  the  author  found  that  the  gases 
contained  had  a  very  disturbing  influence. 

In  some  recent  investigations,  the  writer  used  a  steam  indicator  with 
springs  specially  chosen  for  the  anticipated  pressure.  Some  indication 
of  the  author's  apparatus  will  no  doubt  be  given. 

Mr.         Ford  Kurtz,:}:  Esq.  (by  letter). § — Mr.  Gibson  has  made  a  valuable 

■  addition  to  the  too  few  and  scanty  English  treatises  on  the  mathemati- 
cal theory  of  water-hammer.  His  treatment  of  the  subject,  however, 
is  chiefly  of  value  in  obtaining,  without  the  use  of  differential  equations 
and  from  physical  laws  the  import  of  which  is  readily  grasped, 
formulas  which  give  the  same  practical  results  as  the  much  simpler 
and  less  cumbersome  equations  of  Lorenzo  Allievi,  first  published  in 

*  Narbethong,  Victoria,  Australia. 

t  Received  by  the  Secretary,  July  21st,  1919. 

t  Muscle  Shoals,  Ala. 

§  Received  by  the  Secretary,  July  28th,  1919. 
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Home,  in  1903.  These  equations  must  not  be  confused  with  the  con-  m^. 
fessedly  approximate  and  inadequate  formula  designated  by  Mr,  Gib- 
son* as  the  "Allievi  formuhi",  and  on  which  Mr.  R.  D.  Johnson  has  ap- 
parently founded  a  pressure-time  equation.  The  equations  referred  to 
are  mathematically  rigid  formulas  which  take  into  account  not  only  the 
effect  of  net  head  but  also  the  compressibility  of  the  water  and  the 
extensibility  of  the  pipe  and  which,  as  far  as  the  writer  knows,  have 
never  before  been  published  in  English.  In  1911,  the  writer  prepared, 
for  his  own  use,  a  translation  of  a  German  translation  of  Mr.  Allievi's 
work,  and  found  the  latter's  treatment  so  remarkably  comprehensive  and 
thorough  that  he  has  used  it  ever  since  in  all  water-hammer  problems. 
The  German  translationf  can  be  found  in  the  Engineering  Societies 
Library. 

In  presenting  the  exact  formulas  of  Allievi,  the  following  nomen- 
clature will  be  added  to  that  of  Mr.  Gibson's  paper : 

o  V 
i?g  =  - — -  =  excess,  or  water-hammer,  head  due   to  instantaneous 

complete  closure  of  gate. 

a  V 

m    =  '  =  ratio  of  instantaneous  water-hammer  head  to  net  head. 

9  H, 

F  (t)  and  /  (i),  or  simply  F  and  /  =  certain  functions  of  time,  t. 

z  =^  — =  ratio  of  total  variable  head  to  net  head. 

0  (()  =  gate-opening  at  time,  t,  as  a  ratio  of  maximum  gate-opening. 

The  exact  formulas  of  Allievi  contain  a  term  which  makes  it  possi- 
ble to  determine  the  pressure  at  any  point  of  the  pipe  line  at  any 
moment,  but  the  writer  is  presenting  only  the  simple  form  for  deter- 
mining pressure  at  the  outlet,  or  discharge  section  just  up  stream  from 
the  gate,  as  that  is  the  problem  investigated  by  Mr.  Gibson.  It  is  also 
assumed  that  the  pipe  line  is  of  uniform  thickness  and  diameter 
throughout  its  length.     Then,  during  the  period. 


0<t  ^ 


=  2^ 

IT' 

F(t) 


where 


*  Proceedings^  Am.  Soc.  C.  E.,  April,  1919,  p.  193  et  seq. 

t  "Allgemeine     Theorie     uber     die     veriinderliclie     Bewegung     des     Wassers 
Leitungen",  von  Lorenzo  Allievi,  1909. 
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Mr.    and,  during  the  period, 

Kurtz. 


where 


2i  -  _ 

a  ^ 


F{t)  f  (t)        m^ 


■^0  -'-'0 


-  m  0  (0  ^  1  +  m  -  ^^  +  ^  [0  («)]' 

For  the  linear  law  of  gate  movement,  (p  (i)  =  1 — ,  as  already 

stated  by  Mr.  Gibson. 

These  formulas  applied  to  Mr.  Gibson's  first  example  give  the  follow- 
ing equations  : 

For  0  <  t^  0..35  sec, 

— ^  =  10.35008  +  53.56185  0'  —  10.35008^11.35008  0^  +  26.78092  0* 

and,  for  0.35  <  «  ^  6.0  sec, 

—P  =  10.35008  —  -Q^  -f  53.56185  0^ 

^^0  ^0 


10.35008    1/^11.35008— ?-^^^  0^ 


26.78092  0* 


As  already  noted  by  Mr,  Gibson,  the  values  of  ——  and   —^    are 

so  small  compared  with  some  of  the  individual  terms  of  the  equations, 
that  it  is  necessary  to  use  logarithms  in  solving  the  equations. 

Using  the  exact  Allievi  equations  as  given  previously,  Table  6  has 
been  prepared,  showing  the  rise  of  pressure  and  also  the  differences 
between  the  values  of  the  rise  obtained  by  Allievi  equations  and  those 
obtained  by  Mr.  Gibson's  equations.  The  maximum  divergence  of  less 
than  one-half  of  1%  shows  the  remarkable  agreement  of  the  two 
methods.  It  is  apparent,  however,  that  the  simplicity  of  the  solution 
by  the  Allievi  formulas,  without  giving  heed  to  magnitude  and  direction 
of  waves  in  the  computations,  makes  it  far  superior  to  that  of  Mr.  Gib- 
son as  a  working  method. 

The  exact  formulas  of  Allievi  also  furnish  equations  similar  to 
those  given  previously  for  the  case  of  the  opening  of  a  valve  at  the 
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lower  end  of  a  pipe  line,  either  from  fully  closed  position,  or  from  Mr. 
some  initial  partial  opening.  As  already  stated,  in  their  complete 
form  they  also  give  the  pressure  at  any  time  for  any  point  along  the 
pipe  line,  thus  covering  the  matter  mentioned  by  Mr.  Gibson  as  to  be 
discussed  by  O.  V.  Kruse,  Assoc.  M.  Am.  Soc.  C.  E.*  Of  course,  there 
are  also  exact  equations  for  the  velocity  at  any  time  for  any  point  along 
the  pipe  line. 

The  partial  differential  equations  for  the  general  motion  of  water 
in  pipes  are  based  on  the  fundamental  differential  formulas  for  the 
motion  of  water  in  general.  Unfortunately,  these  partial  differential 
equations,  four  in  number,  cannot  be  integrated  (not  even  by  approxi- 
mate arithmetic  integration  so  far  as  the  writer  knows)  without 
making  the  following  simplifying  approximations: 

1.  Velocity  in  direction  of  axis  of  pipe  considered  uniform  over  any 
chosen  section  of  the  stream. 

2.  Skin  friction  and  viscosity  neglected. 

3.  Velocities  at  right  angles  to  the  axis  of  the  pipe,  due  to  expansion 
or  contraction  of  the  pipe  by  changes  in  pressure,  neglected. 

4.  Pressure  considered  uniform  over  any  chosen  section  of  the 
stream. 

5.  Assumed  that  the  pipe  consists  of  individual  circular  elements 
independent  of  each  other,  which  are  freely  extensible. 

6.  Assumed  that  the  ratio  of  velocity  of  water  in  the  pipe  to  the 
velocity  of  propagation  of  pressure  changes  is  small  enough,  compared 
with  unity,  so  that  its  addition  thereto  or  subtraction  therefrom  can 
be  neglected  in  every  case  at  every  instant. 

By  making  these  approximations,  we  obtain  the  so-called  exact 
formulas  of  Allievi. 

Mr.  Gibson's  method  of  taking  account  of  skin  friction  (which  is 
only  approximate,  as  has  been  pointed  out  by  William  P.  Creager, 
M.  Am.  Soc.  C.  E.)  could  easily  be  applied  to  the  exact  Allievi  formulas 
by  changing  the  factor  m  so  as  to  have  it  correspond  at  all  times  to 
{H^  -\-  hf)  instead  of  to  H^.  The  exact  Allievi  formulas  can  be  applied 
so  as  to  take  account  of  varying  diameters  and  thicknesses  of  pipe  in 
the  same  line,  but  they  soon  lead  to  so  much  complication  that  they 
become  impracticable.  In  such  cases,  the  writer  uses  the  formulas  as 
already  given  for  a  pipe  of  uniform  diameter  and  thickness,  but  gives 

to  m  the  value, -,  where   Q^  equals  the  flow  of  water  in  a  pipe  at 

full  gate-opening,  L  equals  the  length  of  any  section  of  pipe.  A,  its 

•  Proceedings,  Am.  Soc.  C.  E.,  May,  1919,  p.  339. 
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cross-sectional   area,    and   a,   its   individual   value   of   the   velocity   of 

2  L 
propagation   of   pressure    changes.     Also, 


Mr. 

Creager. 


2  L 
the    factor, ,  must  every- 


where be  changed  to  read  2  2  --.     This  is  confessedly  an  approximation 

made  without  mathematical  proof,  but  it  is  probably  exact  enough  for 
practical  purposes  in  the  majority  of  problems. 

William  P.  Creager,*  M.  Am.  Soc.  C.  E.  (by  letter). f— The  theory 
of  water-hammer  in  penstocks  is  one  of  the  most  intricate  problems 
confronting  engineers.  Mr.  Gibson  has  made  a  considerable  addition 
to  the  knowledge  of  the  subject;  but  exact  solutions  for  all  conditions 
have  not  yet  been  reached. 

The  author  has  developed  rational  equations  for  penstocks  of  con- 
stant diameter  and  negligible  friction  head.  In  cases  where  friction 
head  is  relatively  large,  and  particularly  where  the  penstock  has  a  vary- 
ing diameter,  we  are  still  very  far  from  a  practical  solution. 


•  New  York  City. 
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At  any  instant  during  gate  closure,  the  discharge  through  the  gate     Mr. 
is  a  function  of  the  static  head  plus  water-hammer  head  less  friction 
head,  all  measured  at  the  gate. 

On  page  191,*  the  author  makes  the  assumption  that  the  friction 
head  at  the  gate  is  proportional  to  the  square  of  the  velocity  adjacent 
to  the  gate.  This  assumption  appears  to  the  writer  to  be  only  approxi- 
mate, since  it  is  well  known  that,  at  any  instant  during  surges,  the 
velocity  is  materially  different  at  different  points  on  the  penstock. 

2L 

It  is  the  writer's  opinion  that,  during  the  period, ,  subsequent 

a 

to  a  single  small  instantaneous  closure,  the  friction  head  at  the  gate 
is  not  constant,  although  the  velocity  adjacent  to  the  gate  during  that 
period  is  constant.  This  constantly  varying  friction  head  makes  it 
very  difficult  to  include  this  feature  in  the  equations  for  water-hammer 
and,  in  all  probability,  the  author's  methods  are  as  close  as  can  be  ob- 
tained. It  would  be  of  interest  to  know  how  much  difference  the 
incorporation  of  friction  head  makes  in  ordinary  problems. 

For  a  penstock  with  varying  diameter,  auxiliary  waves  are  set  up 
each  time  a  water-hammer  wave  passes  a  point  of  change  in  diameter. 
For  this  condition,  the  author's  equations  would  not  apply.  His  methods 
would  apply,  but  they  would  be  exceedingly  difficult,  if  not  impossible, 
of  practical  application. 

It  is  evident  that  the  maximum  rise  of  pressure  is  materially  in- 
fluenced by  the  characteristics  of  the  gate-closure  curve.  It  is  well 
known  that  modern  turbine  governors  do  not  provide  a  uniform  rate 
of  gate  closure  throughout  the  stroke.  It  is  also  possible  that  governors 
of  different  types  have  different  closure  characteristics.  Consequently, 
complete  data  for  the  determination  of  maximum  water-hammer  for 
specific  cases  must  include  the  gate-closure  characteristics  of  the  gov- 
ernor which  is  to  be  a  part  of  the  machinery. 

*  Proceedings,  Am.  Soc.  C.  E.,  April,  1919. 
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Leonard  Metcalf,!  M.  Am.  Soc.  C.  E.— This  paper  has  summed  up     Mr. 
in  a  very  good,  descriptive  way  the  admirable  work  done  by  the  Con-  ^^*'^'*"- 
struction   Division.     It  is  to  be  hoped  that  before  Maj.  Doten  com- 
pletes his  work  on  this  subject,  he  will  submit  with  his  paper  some  of 
the  analytical  results  which  have  been  made,  bearing  on  the  operation 
of  the  plants. 

In  judging  of  the  work  done  in  this  branch  of  the  service,  as  in  the 
work  of  actually  building  the  cantonments,  one  must  remember  the 
very  short  time  which  was  available,  in  the  first  instance,  for  building 
the  sewerage  systems,  as  well  as  the  camps. 

The  periods  for  which  the  camps  were  to  be  operated,  was  a  very 
important  factor  in  determining  the  most  desirable  kind  of  disposal. 

Maj.  Doten  perhaps  has  not  given  as  clear  an  idea  of  his  worries  in 
consequence  of  the  grease  problem,  because  the  conditions,  as  he  has 
pointed  them  out,  have  been  found  to  be  quite  different  from  those 
realized  in  many  municipal  plants,  and  have  been  a  source  of  very 
great  difficulty. 

The  question  of  how  to  handle  the  grease  problem  in  the  best  way, 
involved  the  question  as  to  whether  or  not  it  would  be  possible,  with 
so  many  different  buildings,  so  many  different  centers  in  the  camp,  to 

*  This  discussion  (of  the  paper  by  Leonard  S.  Doten,  M.  Am.  Soc.  C.  E.,  pub- 
lished in  May,  1919,  Proccedinijs,  and  presented  at  the  meeting  of  December  18th, 
1918),  is  printed  in  Proceedings,  in  order  that  the  views  expressed  may  be  brought 
before  all   members  for  further  discussion. 

t  Boston,  Mass. 
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Mr.  separate  the  grease,  as  was  desirable,  before  it  mingled  with  the  faecal 
■  matter,  because  the  grease  would  obviously  be  much  more  valuable,  be 
more  salable,  if  the  separation  could  be  made.  The  way  in  which  this 
problem  has  been  worked  out  seems  to  the  speaker  to  be  good. 

Final  judgment  on  it  cannot  yet  be  passed,  perhaps,  but  certainly  the 
underlying  principles — to  have  a  large  area  for  cooling  the  hot  liquids, 
the  tubs  of  dish-water  that  are  turned  into  the  sink,  which  on  account 
of  their  volume  and  temperature  tend  to  carry  the  grease  forward;  the 
small  outlet,  which  will  give  scouring  velocity;  and  sufficient  slopes 
to  enable  the  traps  to  clear  themselves  of  solid  matter — are  all  sound. 
Although  some  changes  may  be  necessary,  perhaps,  a  definite  step  in 
advance  seems  to  have  been  made  in  the  matter  of  the  economical 
handling  of  the  grease  problem  in  camps  and  cantonments. 

There  is  also  included  in  this  grease  problem  the  question  of  good 
administration.  It  has  been  felt  very  markedly  in  these  cantonments, 
as  well  as  in  municipal  plants,  and  is  a  factor  which  has  to  be  kept  in 
mind  by  the  designing  engineer  when  he  comes  to  pass  on  the  details 
of  his  plant,  because  it  is  possible  in  military  camps  to  give  orders 
and  to  have  them  enforced  in  a  way  which  is  not  always  possible  in 
municipal  plants. 

The  acid  or  alkaline  character  of  the  sewage  solids  in  the  tanks 
varies  with  the  character  of  the  water  supply,  and  affects  the  sludge 
digestion.  • 

The  best  design  for  the  tank  which  Maj.  Doten  has  shown,  and 
its  efficiency  as  a  digestion  tank,  is  still  open  to  debate  and  proof.  It  is 
a  question  on  which  various  men  who  have  observed  these  tanks,  and 
some  who  have  made  experiments  on  them,  perhaps  differ;  and  for  that 
reason  it  is  desirable  for  Maj.  Doten  to  submit  the  facts,  as  he  has 
been  able  to  develop  them,  with  the  greater  facilities  which  he  has  had 
recently  for  following  by  chemical  analysis  in  a  general  way  the  opera- 
tion of  these  tanks. 

It  has  seemed  to  the  speaker,  as  he  has  visited  and  viewed  perhaps 
twelve  or  fifteen  of  the  camps,  in  the  West,  in  the  South,  and  aroimd 
New  York  City,  though  he  has  not  had  the  opportunity  recently  to 
keep  closely  in  touch  with  them,  that  the  tank  was  more  essentially  a 
clarification  than  a  digestion  tank,  and  that  its  most  effective  operation 
was  found  in  its  use  as  a  sedimentation  tank  rather  than  as  a  diges- 
tion tank.  This  was  anticipated  in  principle  by  some,  and,  it  is 
believed,  has  been  proved  in  operation. 

On  that  question  Maj.  Doten  may  differ  radically  with  the  speaker, 
and  that  is  one  reason  for  hoping  that  he  will  give  the  facts,  in  order 
that  the  truth  may  be  established. 

In  the  early  operation  of  the  tanks,  it  is  to  be  borne  in  mind  that 
the  available  capacity  was  substantially  greater  than  later,  when  the 
numbers  of  men  at  the  camps  had  increased.     The  tanks  were  designed 
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Oil  the  basis  of  10  gal.  per  capita.  On  the  basis  of  that  capacity,  Mr. 
experience  seems  to  have  demonstrated  that  they  could  not  act  as  true  ^  "^^  • 
digestion  tanks.  In  other  words,  when  the  attempt  was  made  to 
operate  them  as  digestion  as  well  as  sedimentation  tanks,  they  were 
soon  gorged,  and  the  accumulated  solids  had  to  be  removed.  Sedi- 
mentation was  their  best  fmiction,  under  those  circumstances,  and, 
if  so,  it  is  necessary  to  limit  the  accumulation  of  solids  in  the  first 
compartment  of  the  tank  by  removal  of  the  excess  of  sludge  and  scum 
in  order  that  the  digestion  process  can  go  on  in  the  other  compart- 
ments. If  solids  are  removed,  as  has  been  necessary,  the  question 
immediately  arises,  what  is  .the  relative  percentage  of  the  solids  dis- 
posed of  by  digestion,  on  the  one  hand,  and  by  sedimentation  and 
removal  in  an  undigested  state,  on  the  other. 

The  effect  of  the  different  methods  of  operation  on  the  freshness 
or  staleness  of  the  tank  effluent  is  also  of  much  importance.  As  the 
process  of  removal  is  not  a  pleasant  one,  it  is  to  be  avoided  as  far  as 
practicable. 

Good  judgment  was  shown  in  the  adoption  of  the  10  gal.  per  capita 
basis  of  design,  chosen  as  an  economical  procedure,  for  the  reason 
that  the  life  of  the  camps,  and  hence  of  the  disposal  works,  was  limited 
to  a  period  of  5  years,  and  that  it  was  recognized  that  it  might  not  be 
greater  than  2  years.  That  has  proved  to  be  the  case  in  the  majority 
of  the  camps.  The  lower  first  cost  of  sedimentation  tanks  was  balanced 
against  the  lower  operating  expenses  of  digestion  tanks. 

The  speaker  questions  whether  the  form  of  the  pyramidal  bottom 
was  worth  its  cost,  as  observed  at  the  various  camps.  There  is  no 
doubt  that  the  tank  with  a  pyramidal  bottom  was  materially  more 
expensive  than  a  rectangular  tank  of  the  same  capacity.  It  may  be 
questioned  whether  in  operation  it  was  any  more  economical,  because 
the  slopes  are  not  steep  enough  to  force  the  solids  down.  On  the  other 
hand,  they  are  so  steep  as  to  be  impossible  to  stand  on  for  scraping, 
though  they  can  be  flushed  by  hose. 

The  speaker  is  very  much  surprised  at  Maj.  Doten's  statement  in 
regard  to  the  efficiency  of  tanks  of  various  depths,  because  this 
appears  to  be  out  of  line  with  the  results  of  experiment,  and  of  experi- 
ence in  municipal  plants  in  the  United  States  which  have  been  operated 
up  to  this  time,  so  far  as  the  speaker  knows  them.  It  is  to  be  pre- 
sumed that  Maj.  Doten  speaks  with  knowledge  derived  from  his  experi- 
ence, and,  therefore,  his  evidence  will  be  awaited  with  interest. 

In  the  matter  of  placing  the  sprinkler  nozzles  on  the  trickling 
filter  beds  on  a  slope,  that  is,  not  in  the  same  plane,  the  speaker's 
observation  has  indicated  it  to  be  distinctly  disadvantageous  rather 
than  advantageous,  as  it  has  resulted  in  overtaxing  locally  certain 
portions  of  the  bed,  and  has  failed  to  give  as  good  distribution  as 
under  the  more  usual  course  of  procedure. 


Hill. 
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Mr.  In  SO  far  as  municipal  practice  is  concerned,  some  other  types  of 

*^**^*  ■  under-drains  will  probably  prove*  more  advantageous  than  the  form 
which  has  been  used  in  these  camps;  nevertheless,  good  judgment  was 
shown  by  Maj.  Doten  in  using  the  simplest  form,  in  the  interest  of 
greater  economy  for  temporary  construction.  Maj.  Doten's  record  of 
service  is  much  to  his  credit. 
Mr.  Nicholas  S.  Hill,  Jr.,*  M.  Am.  Soc.  C.  E. — Mr.  Metcalf  has 
covered  some  of  the  points  which  the  speaker  had  in  mind  to  make. 
He  wishes,  however,  to  emphasize  the  statement  that  these  tanks  are 
primarily  clarification  tanks,  and  not  digestion  tanks.  From  his  con- 
nection with  their  operation,  the  speaker  feels  that  a  saving  in  first 
cost  could  have  been  effected,  and  with  as  satisfactory  results,  if 
their  design  had  been  simplified.  He  is  satisfied  that  the  division  into 
compartments  was  a  mistake.  At  Camp  Merritt  it  was  found  that 
the  major  part  of  the  sedimentation  occurred  in  the  first  compart- 
ment, and  that  the  second,  third,  and  fourth  compartments  contained 
only  a  small  quantity  of  sludge.  In  fact,  at  Camp  Merritt,  a  by-pass 
was  provided  from  the  first  tank,  and  arranged  so  that  sludge  could  be 
transferred  therefrom  to  the  second,  third,  and  fourth  compartments. 
If  this  had  not  been  done,  the  first  compartment  would  have  had  to 
be  cleaned  frequently,  and  it  would  have  been  necessary  to  clean  the 
remaining  compartments  at  intervals,  increasing  in  length,  up  to  a 
maximum  for  the  last  compartment. 

The  speaker  has  serious  doubts  about  the  design  of  the  grease  traps 
adopted,  and  whether  the  high  velocity  idea  is  a  practical  one.  He 
would  not  design  a  grease  trap  along  the  lines  of  the  one  used  for  the 
cantonments,  and,  from  observation  of  the  operation  of  these  traps, 
he  knows  that  there  was  lost  from  them  a  large  quantity  of  grease 
which  could  have  been  saved  with  slight  modifications  of  design. 

In  the  camp  with  which  the  speaker  had  to  do,  difficulty  was  found 
in  getting  those  who  attended  to  the  grease  traps  to  remove  the  grease 
from  the  surface  around  them.  The  result  was  that  with  grease  lying 
on  the  surface  in  the  summer,  an  attractive  center  for  flies  was  created, 
which  was  objectionable,  particularly  as  the  traps  were  near  the 
kitchens.  It  is  realized  that  it  was  necessary  to  remove  the  grease  at 
the  source  of  production,  before  it  ntingled  with  human  wastes,  if  it 
was  to  be  obtained  in  a  condition  ready  for  use,  but  the  system  of 
placing  individual  grease  traps  on  kitchen  connections  in  municipalities 
would  be  impracticable,  for  various  reasons,  and,  if  grease  is  to  be 
withdrawn  from  the  sewage,  it  will  have  to  be  done  at  the  point  where 
the  sewage  is  treated.  The  speaker  mentions  this  for  fear  that  some 
one,  reading  of  the  successful  operation  of  the  grease  traps  in  the 
cantonments,  will  seize  on  the  idea  that  a  large  return  can  be  secured 
in  municipalities  by  adopting  the  same  process.  If  individual  grease 
*  New  York   City. 
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traps  can  be  adapted  to  municipal  work,  their  form  will  certainly  have  Mr. 
to  be  modified  materially  from  that  used  at  the  cantonments.  ^'"' 

The  general  design  for  the  sewerage  systems  for  the  cantonments 
showed  much  foresight  on  the  part  of  those  who  laid  them  out,  and 
the  assumptions  which  were  made  were  borne  out  in  general  by  actual 
experience  in  the  several  camps.  The  design  generally  is  to  be  com- 
mended. 

In  connection  with  the  work  of  construction,  it  might  be  well  to 
refer  to  the  use  of  trenching  machines.  The  conditions  at  Camp 
Merritt  were  such  that  the  use  of  these  machines  was  practically  impos- 
sible. The  contractors  procured  ten  or  twelve  of  them,  with  the  idea 
of  doing  the  work  expeditiously,  but  when  the  trenches  were  opened, 
rock  was  found  in  some  cases,  and  in  other  cases  the  sandy  soil  con- 
tained water,  and  where  that  was  the  case,  it  was  found  that  hand 
labor  was  more  economical  than  the  trenching  machine,  because  it 
was  practically  impossible  to  sheathe  the  trench  directly  behind  the 
machine.  The  trench  caved  in,  and  the  hand  work  required  in  remov- 
ing the  fallen  material  was  almost  equivalent  to  that  which  had  to  be 
done  originally.  A  number  of  methods  of  working  behind  these  trench- 
ing machines  in  wet  ditches  was  tried  without  success.  They  may  be 
moditied  so  that  they  can  be  used  where  the  trenches  are  wet,  but, 
as  designed  to-day,  they  are  not  useful  under  such  conditions.  These 
machines  were  handicapped  to  such  an  extent  in  various  places,  on 
account  of  obstructions,  that  hand  work  had  to  be  resorted  to  for  a 
large  proportion  of  the  work,  and  at  Camp  Merritt  hand  labor  was 
found  to  be  more  expeditious  and  cheaper.  Of  course,  where  the 
trenches  were  shallow,  as  in  the  case  of  water  mains,  a  small  trenching 
machine  was  used  to  great  advantage.  The  difficulties  referred  to 
relate  more  particularly  to  the  use  of  these  machines  for  sewer  work. 

Almon  L.  Fales,*  M.  Am.  Soo.  C.  E. — This  paper  is  especially  Mr. 
interesting  to  the  speaker,  because  of  his  work  for  the  Construction 
Division  of  the  Army,  in  connection  with  water  supply  and  sewage 
treatment  at  the  army  camps.  He  has  inspected  the  sewage  tanks, 
designed  by  Maj.  Doten,  in  operation  at  numerous  camps,  and  has 
made  thorough  investigation  of  their  efficiency  at  several  of  the  camps. 

The  efficiency  of  sewage  tanks  may  be  judged  by  three  important 
standards : 

1. — Eemoval  of  suspended  solids  in  the  sewage,  which  will  settle 

to  the  bottom  as  sludge  or  rise  to  the  top  as  scum ; 
2. — Digestion  of  the  solids  removed,  with  the  production  of  in- 
offensive matter; 
3. — Eeduction  in  biochemical  oxygen  demand  of  the  sewage,  meas- 
ured by  the  relative  volumes  of  diluting  water  necessary  to 
render  the  sewage  and  tank  effluent  non-putrefactive. 
*  Boston,  Mass. 
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Mr.  Judged  by  the  first  and  third  of  these  standards,  these  tanks  were 

*  ^*  found  to  be  very  efficient,  when  the  accumulation  of  sludge  and  scum 
was  removed  with  sufficient  frequency  to  avoid  excessive  fermentation 
or  septic  action  and  to  prevent  disgorgement  of  solids  at  times  of  high 
flow.  In  other  words,  they  were  efficient  when  operated  as  plain  sedi- 
mentation tanks.  The  nature  of  the  fresh  uncomminuted  camp  sewage 
is  favorable  to  the  removal  of  a  large  proportion  of  the  suspended  solids 
by  sedimentation  and  flotation. 

Judged  by  the  second  standard— digestion  of  solids — these  tanks 
were  not  efficient,  with  a  capacity  of  10  gal,  per  capita  served,  which 
was  the  basis  of  design ;  and  tests  ax  one  camp  indicated  that  complete 
digestion  of  the  solids  could  not  Dc  secured  even  with  a  capacity  as 
high  as  35  gal.  per  capita.  At  several  camps  some  well-digested  sludge 
was  produced  in  the  third  and  fourth  compartments,  due,  in  part  at 
least,  to  the  mechanical  separation  of  the  less  easily  digested  solids  in 
the  first  and  second  compartments,  but,  as  far  as  the  speaker  is  aware, 
in  no  case  was  the  rate  of  production  of  well-digested  sludge  equal  to 
the  rate  of  accumulation  of  fresh  solids  in  the  tank. 

To  what  extent  the  inefficiency  of  the  tanks  in  the  digestion  of 
solids  was  due  to  the  large  proportion  of  fats  in  the  camp  sewage  has 
not  been  ascertained.  There  is  no  doubt  that  some  improvement  will 
result  from  placing  efficient  grease  traps  on  the  kitchen  drains.  With 
such  traps  it  seems  certain  that  satisfactory  digestion  of  the  solids 
can  be  secured,  if  unlimited  tank  area  and  capacity  are  available.  The 
area  and  capacity  required  in  the  tanks  to  accomplish  this  have  not 
been  determined,  but  they  exceed  by  far  the  basis  of  design. 

If  the  tanks  are  made  adequate  for  the  digestion  of  the  solids,  and 
are  operated  according  to  the  principle  of  the  designer,  the  tank 
effluent  will  be  charged  with  the  gaseous  and  liquid  products  of  diges- 
tion and  with  more  or  less  finely-divided  suspended  and  colloidal  mat- 
ter, resulting  from  the  process  of  digestion.  The  effect  of  this  action 
is  to  render  the  tanks  inefficient,  judged  by  the  third  standard,  namely, 
the  reduction  in  the  biochemical  oxygen  demand  of  the  sewage.  At 
some  camps,  where  digestion  was  taking  place,  the  tank  effluent  was 
found  to  have  a  higher  oxygen  demand  than  the  crude  sewage  itself. 
Such  a  tank  effluent  is  likely  to  be  malodorous  and  to  require  an 
abnormally  large  proportion  of  chlorine  for  disinfection,  and  a  relatively 
large  volume  of  diluting  water  to  render  it  non-putrescible.  Further, 
it  is  the  consensus  of  opinion  that  such  a  tank  effluent  cannot  be 
treated  by  processes  of  bacterial  oxidation — such  as  filtration  through 
trickling  filters — as  advantageously  as  one  which  is  not  affected  by  the 
products  of  decomposition  of  the  sewage  solids. 

In  the  speaker's  opinion,  to  secure  efficient  tank  treatment  it  is 
necessary  to  separate  the  functions  of  sedimentation  and  sludge  diges- 
tion.    This  may  be  accomplished  by  the  so-called  two-story  tank,  in 
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which  the  opening  from  tlie  sedimentation  compartment  into  the  sludge   Mr. 
compartment   is  trapped;   by  separate  sludge  digestion  tanks;   or  by 
operating  tank  units  in  rotation,  first  for  sedimentation  and  then  for 
sludge  digestion. 

In  accordance  with  the  recommendation  of  the  consulting  engineers 
(Messrs.  Fuller  and  McClintock,  and  Metcalf  and  Eddy),  the  number 
of  tank  units,  at  most  of  the  large  camps,  has  been,  or  is  being,  in- 
creased to  at  least  five  of  71^  gal.  per  capita  each,  in  order  to  permit 
of  operation  by  the  rotation  method;  and  provision  is  made  for  pump- 
ing the  sludge  and  scum  from  any  compartment  of  any  tank  to  any 
other  compartment,  in  orderto  facilitate  the  digestion  of  the  solids. 

The  speaker  is  glad  to  corroborate  what  Maj.  Doten  has  said  in 
regard  to  the  character  of  the  effluent  from  the  sedimentation  tanks 
at  the  Great  Lakes  Naval  Station. 

At  the  time  the  speaker  was  there,  this  effluent  was  characteristic  of 
that  from  septic  tanks — black  and  foul  and  heavily  charged  with  fine 
suspended  matter,  probably  to  a  large  extent  sulphide  of  iron.  In 
answer  to  a  question  raised  by  the  speaker,  he  was  informed  that  it 
was  out  of  the  question  to  allow  this  effluent  to  flow  down  the  aerating 
effluent  flume,  on  account  of  the  foul  odors  created. 

This  condition  of  the  effluent  was  evidently  due  to  the  presence  of 
decomposing  sludge  in  the  sedimentation  tanks,  and  illustrates  the 
effect  of  attempting  to  secure  sedimentation  and  sludge  digestion  in 
the  same  tank,  at  the  same  time. 

Whether  the  sludge  was  not  being  drawn  from  the  sedimentation 
tanks  into  the  separate  sludge  digestion  tanks  with  sufficient  frequency, 
or  whether  the  bottom  slopes  of  the  sedimentation  tanks  were  not 
steep  enough  to  be  self-cleansing,  and  thereby  prevent  accumulations 
of  solids  in  the  tanks,  was  not  ascertained. 

Kenneth  Allen,*  M.  Am.  Soc.  C.  E. — It  might  be  of  interest  to  Mr. 
mention  a  tank  devised  by  J.  "W.  Alvord,  M.  Am.  Soc.  C.  E.,  and  used  ^"^"" 
as  a  standard  by  the  United  States  Housing  Corporation. 

The  unit  (Fig.  6)  is  supposed  to  serve  for  a  1,000-house  develop- 
ment. It  consists  of  a  primary  settling  tank  with  three  hopper  bottoms 
12  ft.  square,  sloping  60°  from  the  horizontal,  and  extending  some 
16  or  17  ft.  below  the  top  of  the  tank;  a  secondary  settling  tank, 
similar  and  parallel  to  the  one  described;  and,  between  these  two,  a 
sludge  digestion  tank  of  equal  length,  width,  and  depth,  but  with  a 
single  hopper. 

The  baffled  sewage  flows  from  the  primary  to  the  secondary  tank 
over  the  sludge  tank  by  several  troughs,  and  the  scum  can  be  pushed 
along  special  troughs  connecting  each  settling  tank  with  the  sludge 
tank. 

•  New  York  City. 
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Mr. 

Allen. 


The  sludge  which  collects  in  the  six  hoppers  of  the  primary  and 
secondary  tanks  is  drawn  into  the  hopper  of  the  sludge  tank  merely 
by  lowering  the  surface  of  the  liquid  in  the  latter  a  foot  or  so,  is 
retained  there  until  digested,  and  is  then  drawn  off  by  a  sludge  pipe 
in  the  bottom. 


Pipe  ttvSludge  Beds 

CROSS  ■  SECTION  A-A 

typical  positive  sewage  separator  and  digestor 

for  fresh  sewage 

1000-house  development 

following  principles  proposed  by  john  w.alvord  -  consulting  engineer 

Fig.  6. 

With  a  few  feet  of  fall  to  the  sludge  bed,  there  is  seen  to  be  no 
necessity  for  pumping  the  sludge,  the  movement  of  which  is  controlled 
by  valves. 
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The  tank  is  designed  especially  for  fresh  domestic  sewage,  such 
as  is  produced  in  small  towns  or  cantonments,  with  an  effluent,  after  ' 
a  detention  of  from  30  to  50  min.,  still  relatively  fresh  and  containing 
dissolved  oxygen.  To  obviate  the  difficult  and  objectionable  removal 
and  disposal  of  scum  by  hand,  this  is  readily  disposed  of  with  the 
sludge.  A  further  advantage  lies  in  avoiding  the  excessively  deep 
excavation  usually  necessary  with  the  Imhoff  tank. 

A  tank  of  this  description  has  been  in  continuous  operation  at  the 
Great  Lakes  Naval  Training  Station  since  October,  1917.  It  consists 
of  three  units,  each  designed  to  handle  1  000  000  gal.  per  day,  with 
a  detention  period  of  45  min.  in  each  tank.  It  is  understood  that 
there  has  been  no  appreciable  accumulation  of  sludge  at  this  plant, 
and  that  it  has  been  very  successful  in  operation.  The  small  quantity 
of  sludge  has  been  attributed  to  an  increased  fermentation  due  to 
an  occasional  seeding  with  a  wisp  of  hay,  but  this  is  not  believed 
to  be  proved  as  yet. 

The  speaker  does  not  know  what  difference  there  is  between  the 
character  of  the  sewage  at  these  works  and  that  at  the  cantonments. 
The  plants  of  the  Housing  Corporation  have  not  been  operating  long 
enough  to  reach  a  determination,  but  that  at  the  Great  Lakes  Station 
has  been  in  use  for  more  than  a  year,  and,  thus  far,  seems  to  have 
given  good  results. 

With  reference  to  the  Great  Lakes  plant,  the  following  additional 
information  has  been  received  from  L.  R.  Howson,  Assoc.  M.  Am.  Soc. 
C.  E.,  who  has  been  intimately  connected  with  its  design  and  operation : 

"The  writer  visited  the  Great  Lakes  Station  on  Thursday  of  this 
week — the  day  before  your  letter  was  received. 

"The  tanks  have  been  practically  free  from  odor,  even  in  the  imme- 
diate vicinity  of  the  plant,  and  entirely  free  from  odor  at  a  distance 
as  great  as  50  or  100  ft. 

"The  sewage  is  very  fresh,  the  age  of  the  sewage  when  it  reaches 
the  plant  being  from  5  min.  to  a  little  over  an  hour  from  point  of 
origin  to  the  time  it  reaches  the  plant.  The  average  age  is  less  than 
45  min.  This  and  its  purely  domestic  character  account  for  the  forma- 
tion of  great  quantities  of  scum  and  very  little  sludge.  The  scum 
forms  to  a  depth  of  from  2  to  3  ft.  per  week  over  the  primary  tanks. 

"The  tanks  have  operated  very  successfully,  and  an  average  of 
approximately  80%  of  the  suspended  matter  has  been  removed  by 
these  tanks  alone. 

"When  the  tanks  were  first  placed  in  operation  a  strong  hydrogen 
sulphide  odor  was  observed.  The  chemist  at  the  N^aval  Training  Station 
did  considerable  experimental  work  to  overcome  this  odor,  and  worked 
out  some  interesting  data  with  regard  to  liquefying  this  sludge  and  scum. 

"The  sludge  digestion  chamber  was  also  seeded  with  liquefying 
bacteria,  with  the  result  that  the  plant  has  now  been  in  operation  for 
a  year  and  a  half,  operating  the  greater  part  of  the  time  at  approxi- 
mately 50%  greater  rate  than  that  for  which  it  was  designed,  and, 
although  the  sludge  has  been  discharged  into  the  central  digestion 
chamber  at  weekly  intervals,   it  has   not  been   necessary  to   draw  off 
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Mr.    any   sludge  to   the   sludge  beds  to   date,   although   the   comparatively 
Allen,  clear  liquid  resulting  from  the  liquefying  of  the  sludge  has  necessarily 
been  disposed  of. 

"There  have  been  some  difficulties  observed  in  the  operation  of 
the  plant  a,s  a  whole,  which  are  not,  however,  attributable  to  the  tanks. 
We  had  some  40  ft.  of  head  to  spare  between  the  tanks,  which  are 
on  the  bluff,  and  the  filtration  plant  at  the  foot  of  the  bluff.  This  was 
utilized  by  aerating  steps,  which  we  considered  and  showed  on  our 
plans  as  being  desirable  for  use  at  certain  seasons  of  the  year  and 
when  the  wind  was  off-shore.  The  base  hospital  with  its  additions  are 
within  300  ft.  of  the  sewage  disposal  plant,  and  it  must  therefore  oper- 
ate entirely  free  from  odor  at  such  time  as  the  wind  is  blowing  on 
shore  and  from  the  plant  toward  the  hospital  buildings.  The  only 
complaints  from  odors  which  we  have  observed  have  been  due  to  the 
use  of  the  aerating  steps,  and  these  have  been  very  slight.  The  use 
of  the  steps  is  now  discontinued,  and  they  will  not  be  used  except 
during  favorable  wind  conditions." 

Plants  of  this  type  have  been  built  at  Madison,  Wis.,  Aberdeen,  Md., 
Bethlehem,  Pa.  and  Swedeland,  Pa. 
Mr.  G.  Bertram  Kershaw,*  M.  Am.  Soc.  C.  E.  (by  letter). f — This  paper 

era  aw.  ^^y-j^gg  ^^^  ^j^g  marked  difference  between  municipal  and  camp  sewages, 
the  latter  not  only  being  considerably  stronger,  but,  in  addition,  con- 
taining considerable  grease. 

It  may  be  of  interest,  for  purposes  of  comparison,  to  give  some 

figures  of  analysis  for  an  ordinary  domestic  sewage  and  for  a  barracks 

sewage,   the  latter  in   Great  Britain   differing  but  litttle  from   camp 

sewage.     The  following  figures  relate  to  the  average  of  three  sets  of 

hourly  samples,  taken  at  the  Aldershot  Camp  Sewage  Farm: 

Parts  Parts 

per  100  000.  per  1  000  000. 

Ammoniacal  nitrogen Y.87  Y8.Y 

Total  organic  nitrogen 5.06  50.6 

Albumenoid  nitrogen 1.62  16.2 

Total  nitrogen 13.3  133. 

Oxygen  absorbed  in  4  hours 20.79  207.9 

Chlorine..... 14.98  149.8 

Suspended  solids 36.6  366. 

The  Caterham  Barracks  figures  were  obtained  from  the  average  of 
four  sets  of  hourly  samples,  and  are  even  stronger: 

Parts  Parts 

per  100  000.  per  1  000  000. 

Ammoniacal  nitrogen 31.41  314.1 

Albumenoid  nitrogen 1.75  17.5 

Total  organic  nitrogen 3.87  38.7 

Total  nitrogen 17.53  175.3 

Oxygen  absorbed  in  4  hours 17.99  179.9 

Chlorine 13.57  135.7 

Suspended  solids 42.10 421. 

•  London,  England. 

t  Received  by  the  Secretary,  July  21st,  1919. 
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The  sewage  of  Kingston-on-Thames  may  be  regarded  as  an  average 

domestic  sewage,  and  the  figures  are  also  obtained  from  sets  of  hourly 

samples,  drawn  according  to  rate  of  flow : 

Parts  Parts 

per  100  000.         per    1  000  000. 

Ammoniacal  nitrogen 3.85  38.5 

Albumenoid    nitrogen 0.86  8.6 

Total  organic  nitrogen 1.63  16.3 

Total  nitrogen 5.49  54.9 

Oxygen  absorbed  in  4  hours 10.66  106.6 

Chlorine 9.43  94.3 

Suspended  solids 31.  310. 

The  foregoing  figures  demonstrate  the  strength  in  nitrogenous 
matter  of  camp  sewages  as  compared  with  domestic  sewages,  and  this 
is  due  no  doubt  to  the  fact  that,  as  the  author  points  out,  the  population 
is  adult,  and,  further,  the  quantity  of  nitrogenous  food  consumed  is 
large.  The  same  thing  has  been  observed  in  Great  Britain,  in  the  case 
of  colliery  towns  and  villages ;  in  these  cases,  however,  the  water  supply 
is  often  low. 

During  the  first  stage  of  the  war,  considerable  difficulty  was  experi- 
enced here  with  grease,  and  specially  large  grease  traps  were  put  into 
use  for  intercepting  it.  Disinfectants,  too,  were  often  used  in  sufficient 
quantity  to  interfere  materially  with  biological  purification.  Grease, 
however,  was  the  chief  difficulty,  and,  as  might  have  been  anticipated, 
it  caused  trouble  at  all  stages  of  treatment,  while  it  was  some  little 
time  before  steps  were  taken  to  utilize  the  grease  recovered. 

In  the  early  stages  of  the  war,  many  of  the  camp  sewage  treatment 
works  left  a  great  deal  to  be  desired,  both  as  regards  design,  and  ability 
to  cope  with  the  very  concentrated  sewages.  Moreover,  in  some 
instances,  several  small  treatment  works  were  constructed,  where,  with 
a  little  ordinary  engineering  skill,  one  plant  would  have  sufficed. 

In  the  camps  in  Great  Britain,  it  was  found  that  the  sewage  flow 
was  almost  invariably  divided  into  distinct  flushes,  the  flow  being 
practically  confined  to  about  from  10  to  12  hours  out  of  the  24.  Con- 
sequently, when  the  filter  capacity  was  calculated  on  the  basis  of  the 
sewage  flow  of  an  ordinary  town,  at  a  rate  of,  say,  75  gal.  per  cu.  yd. 
per  24  hours,  it  was  about  50%  too  small.  This  fact  was  often  lost 
sight  of  at  first. 

With  respect  to  water  supply  per  capita,  the  figures  given  by  the 
military  authorities  were  usually  found  to  be  much  too  low,  and  30 
gal.  per  head  was  determined  as  being  about  right,  in  fact,  it  was  the 
usual  figure  taken  for  a  town  water  supply. 

With  regard  to  manholes,  it  is  the  customary  rule  in  England,  that 
the  distance  apart  shall  not  be  in  excess  of  about  300  ft.  Some  years 
ago,  lampholes  were  permitted  between  the  manholes,  but,  lately,  they 
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Kershaw 


the  majority  of  the  camps,  full  treatment  by  tanks  and  filters  has  been 
carried  out,  as  conditions  were  seldom  such  as  to  warrant  the  discharge 
of  tank  liquors  without  further  treatment. 

The  following  details  of  a  plant  designed  to  deal  with  a  total  sewage 
flow  of  about  20  000  gal.  per  day,  may  be  instructive,  as  showing  that  the 
treatment  of  a  strong  camp  sewage  is  by  no  means  a  simple  matter : 

1.  Grease  trap. 

2.  Covered  septic  tank,  capacity  about  15  000  gal.,  with  inverted 

pyramid  bottom  for  removal  of  sludge. 

3.  Small  mixing  tank  for  chemicals. 

4.  Four  fill  and  draw  settling  tanks,  capacity  of  each  about  5  000 

gal.,  with  floating  arms  and  sludge  valves. 

5.  Two  dosing  tanks,  capacity  of  each  about  200  gal. 

6.  Two  deep  percolating  filters  of  coarse  coke  or  clinker,  capacity  of 

each  about  250  cu.  yd.,  with  automatic  distributors. 

7.  Effluent  settling  tank,  capacity  about  2  000  gal.,  with  inverted 

pyramid  bottom  for  removal  of  humus. 

8.  General  sludge  sump,  provided  with  chain-pump,  and  communi- 

cating with  septic  tank,  settling  tanks,  and  effluent  settling 
tank. 

9.  Two  shallow  effluent  straining  filters  of  fine  coke  or  clinker,  each 

about  20  sq.  yd.  in  area  and  9  in.  deep. 
10.  An  area  of  land  set  aside  for  trenching  the  sludge,  which  would 
be  considerable  in  volume. 

This  is  a  specification  written  by  Maj.  C.  C.  Frye,  one  of  the  chem- 
ists to  the  recent  Royal  Commission  on  Sewage  Disposal. 

The  writer  is  unable  to  follow  the  author's  statement  that,  "the 
capacity  of  a  trickling  filter  does  not  vary  directly  with  the  volume  of 
filtering  material,  a  5-ft.  filter  giving  as  good  results  as  a  deeper  one." 
Surely  this  depends  very  largely  on  the  size  and  character  of  the  filter- 
ing material  used;  in  other  words,  on  the  duration  of  contact  of  the 
liquor  with  the  filtering  material. 

Comparison  of  the  work  done  even  by  similar  filters,  with  similar 
distribution,  is  beset  with  pitfalls.  For  example,  a  5-ft.  filter  (A),  may 
be  working  below  its  full  power  and  producing  a  good  effluent  at  a 
certain  given  rate  of  filtration  per  cubic  yard;  it  would  be  erroneous 
to  dose  a  10-ft.  filter  (B),  at  a  rate  three  times  that  of  Filter  A,  and, 
because  it  produces  an  effluent  similar  to  that  of  Filter  A,  to  assume 
that  Filter  B  can  treat  three  times  as  much  as  Filter  A,  as  Filter  A  is 
not  working  up  to  its  full  capacity;  this  destroys  any  comparison. 

Concerning  continuous  and  intermittent  distribution  on  filters,  it 
is  to  be  observed  that  if  the  tank  liquor  is  applied  to  filters  not  con- 
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tinuously,  but  in  flushes,  this  must  result — other  things  being  equal —   ^  Mr. 
in  increasing  the  volume  treated  per  cubic  yard  in  a  given  time.     It 
would  seem  to  be  most  desirable,  in  comparisons  of  treatment  plants, 
to  give  the  numerical  figure  of  strength  of  sewage  dealt  with  in  each 
case. 
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THE  PROPOSED  NEW  YORK  AND  NEW  JERSEY 
VEHICULAR  TUNNEL 

An  Informal  Discussion* 


By  E.  E.  K.  Tkatman,  Assoc.  M.  Am.  Soc.  C.  E. 


E.  E.  R.  TRATMAN,t  Assoc.  M.  Am.  Soc.  C.  E.  (by  letter)  .$— With  Mr. 
reference  to  the  accommodation  to  be  provided  in  the  proposed  Hudson  '■^*'"'^°- 
River  Tunnel  for  vehicular  traffic,  it  appears  to  the  writer  that  more 
attention  should  be  given  to  that  for  pedestrians.  Although  no  large 
amount  of  pedestrian  traffic  may  be  expected  in  a  tunnel  of  such  length, 
there  are  special  conditions  and  emergencies  to  be  considered.  For 
instance,  there  is  the  possibility  of  a  vehicle  breakdown  or  blockade, 
causing  passengers  to  leave  cars  or  omnibuses  and  start  to  walk  out  of 
the  tunnel.  If  a  blockade  should  be  attended  by  an  accident,  such 
as  a  collision  or  the  burning  of  an  automobile,  there  is  the  further 
possibility  of  a  panic  or  a  rush  for  escape.  None  of  the  plans  appears 
to  provide  adequately  for  such  contingencies. 

In  the  proposed  31-ft.  tunnel  section,  with  two  sidewalks  on  opposite 
sides  of  the  upper  deck  roadway,  the  available  width  of  these  walks  is 
limited  materially  by  the  overhead  curve  of  the  tunnel  wall,  as  the 
sidewalk  level  is  slightly  above  the  center  line  of  the  tunnel.  This 
would  cause  people  instinctively  or  necessarily  to  keep  near  the  curb. 
As  a  matter  of  fact,  it  does  not  seem  that  two  lieople  could  walk  side 
by  side  or  pass  each  other  without  inconvenience. 

In  the  Blackwall  Tunnel  under  the  Thames,  at  London,  the  side- 
walk level  is  about  4  ft.  below  the  center  line,  so  that  the  tunnel  wall 
curves  outward  from  the  walks  and  there  is  ample  overhead  clearance. 
This  is  also  true  of  the  Rotherhithe  Tunnel,  with  its  greater  diameter 

*  Continued  from  May,  1919,  Proceedings. 
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Mr.  and  greater  width  of  sidewalks.  It  is  not  easy  to  understand  the 
■  reason  for  the  inner  curb  or  footguard  on  the  sidewalks,  which  forms  a 
part  of  the  lining  in  these  two  tunnels.  It  reduces  the  eifective  width 
by  a  few  inches,  although  every  available  inch  is  desirable.  In  fact,  the 
capacity  and  convenience  of  the  walk  might  be  increased  by  flattening 
the  curve  of  the  tunnel  lining  for  the  height  of  a  few  inches  above  the 
walk,  thus  increasing  the  actual  width.  This  would  not  affect  the 
strength  of  the  tunnel. 

In  the  proposed  42-ft.  section  for  the  Hudson  River  Tunnel,  the 
single  depressed  footwalk  appears  to  be  inconvenient  and  inadequate, 
with  the  further  objection  that  dust  and  dirt  from  the  roadway  are 
likely  to  be  scattered  over  the  pedestrians.  The  plan  for  a  multiple- 
tube  concrete  tunnel  also  shows  scant  accommodation  for  pedestrians, 
although  the  designers  note  that  details  of  the  compartments  can  be 
varied  to  meet  requirements. 

Ventilation  of  the  different  levels  and  compartments  will  be  a 
special  problem  in  such  a  long  tunnel  having  traffic  composed  largely 
of  motor  vehicles,  and  in  which  the  vehicles  will  occupy  so  high  a 
proportion  of  the  cross-sectional  area  of  the  compartments.  For 
instance,  in  one  design  the  high-speed  compartment  has  a  headway  of 
9  ft.,  while  the  height  of  the  highest  vehicles  is  said  to  be  7  ft.  10  in. 
Dilution  by  forced  draft  would  seem  to  be  necessary,  probably  in  com- 
bination with  an  exhaust  or  induced  draft. 

About  a  year  ago,  it  was  proposed  to  extend  a  street  across  a 
Chicago  park  by  means  of  a  tunnel,  in  order  to  avoid  cutting  the  park 
by  a  surface  thoroughfare.  One  question  was  in  regard  to  ventilation 
conditions  with  a  heavy  traffic  of  motor  vehicles.  The  writer  made 
•  some  inquiry  as  to  conditions  in  the  two  Thames  Tunnels  at  London, 
but  the  motor  traffic  was  so  slight,  comparatively,  that  pollution  of  the 
atmosphere  from  that  cause  was  a  very  small  factor.  Apparently,  those 
tunnels  have  provision  for  artificial  ventilation,  but  this  is  not  in  opera- 
tion. Further,  the  cross-sectional  area  is  much  larger  in  proportion  to 
that  of  the  vehicles,  than  is  the  case  in  the  proposed  designs  for  the 
Hudson  River  Tunnel. 

The  double-deck  tiuinel  idea  is  of  particular  interest  to  the  writer 
for  the  reason  that  about  1890  or  1891  he  undertook  to  suggest  such  an 
idea  to  the  late  Sir  Benjamin  Baker,  Hon.  M.  Am.  Soc.  C.  E.,  then 
Consulting  Engineer  for  the  proposed  Blackwall  Tunnel  under  the 
Thames.  An  oval  section  was  proposed,  with  a  diaphragm  or  upper 
deck  for  the  roadway  and  a  narrower  bottom  deck  for  pedestrians. 
Naturally,  the  reply  was  to  the  effect  that  for  a  tunnel  in  loose  material 
nothing  but  a  circular  section  could  be  considered.  It  may  be  noted, 
however,  that  railway  tunnels  of  oval  section  in  swelling  and  unstable 
material  have  been  reinforced  in  some  cases  by  steel  ribs.  This  treat- 
ment, of  course,  was  only  designed  to  meet  unexpected  emergencies  and 
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is  not  a  criterion  for  tunnel  design,  while  the  railway  tunnels  in  ques-  Mr. 
tion  were  of  much  smaller  section  than  would  be  required  for  a  double-  '^**^"'' 
deck  tunnel. 

Supplementing  the  double-deck  oval  section,  the  writer  suggested  a 
circular  tunnel  having  an  upper  deck  supported  on  columns  and  not 
in  contact  with,  or  in  any  way  connected  to,  the  tunnel  wall,  thus 
avoiding  any  interference  with  distribution  of  stresses  in  the  latter, 
due  to  external  pressure.  In  other  words,  there  was  a  viaduct  within 
the  tunnel.  It  should  be  explained  that  neither  of  these  ideas  ever 
attained  the  dignity  of  a  serious  study  as  to  its  possibility  or  prac- 
ticability. 
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AMERICAN  HIGHWAYS 
An  Informal  Discussion* 


Bv  H.  F.  Dunham,  M.  Am.  Soc.  C.  E. 


H.  F.  DuNHAM,t  M.  Am.  Soc.  C.  E.  (by  letter). $— The  discussion  Mr. 
on  American  Highways  is  full  of  interest  and  encouragement.  The 
encouragement  is  obvious,  and  was  to  be  expected,  because  many  con- 
ditions are  somewhat  novel  and,  therefore,  the  pendulum  is  liable  to 
pass  the  ordinary  limit.  When  this  occurs,  it  is  natural  to  accelerate 
further  instead  of  imposing  restraint.  It  is  more  common  and  popular 
in  any  event. 

A  few  lessons  from  the  past  should  be  cited  and  heeded.  When  it 
was  shown  conclusively  that  electric  traction  offered  certain  advantages 
in  certain  localities,  scant  regard  was  given  to  the  fundamental  rights 
of  existing  lines  of  steam  transportation,  or  to  the  true  interests  of  the 
general  public.  In  that  period  of  enthusiasm,  it  was  held  in  some 
States  that  to  permit  an  electric  line  to  carry  freight  would  be  to  treat 
unfairly  a  long  established  steam  road  in  the  same  vicinity,  and  such 
permission  was  denied,  not  in  a  particular  case,  but  in  all  cases.  Thus, 
many  electric  lines  that  might  have  been  valuable  feeders  to  the  steam 
roads  and  of  great  value  in  their  districts  were  discouraged  and  not 
built.  At  the  same  time,  steam  roads  between  cities  that  had  been 
almost  created  by  those  roads,  were  linked  up,  with  little  or  no  objec- 
tion, by  electric  lines  that  are  now  in  need  of  more  passengers,  higher 
fares,  or  new  investors.  The  errors  in  the  two  methods  thus  presented, 
opposed  alike  to  good  morals  and  good  legislation,  have  helped  to  im- 
poverish the  public,  weaken  all  service,  and  introduce  chronic  troubles. 
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Mr.  These  are  facts  that  should  be  examined  and  studied  well  before 

■  entering  on  an  almost  identical  course  following  another  change  or 
advantage  in  the  application  of  mechanical  power.  Had  a  different 
course  been  followed,  and  electric  lines  located  and  given  rights  where 
the  best  interests  of  all  concerned  demanded,  the  two  systems  might 
be  working  in  harmony  in  many  places  throughout  the  country  where 
serious  difficulties  now  exist;  and,  further,  a  close  approach  to  that 
more  satisfactory  condition  could  have  been  reached,  if  the  demands 
of  promoters  had  been  limited  by  competent  railway  boards  or  public 
service  commissions. 

After  this  broad  object  lesson,  and  in  the  midst  of  further  activities, 
the  United  States  Government  will  not  set  aside  fmids  to  be  used  in 
the  improvement  of  a  highway  unless  that  highway  is  now  "a  post 
road",  while  it  is  notorious  that  post  roads,  especially  in  New  England, 
were  located  over  summits  nearly  as  high  as  could  be  found.  At  the 
present  time,  and  for  this  reason,  improvements  are  made  following 
bad  locations  and  the  most  difficult  grades.  First,  there  should  be 
better  co-operation  between  Federal,  State,  county,  and  municipal 
authorities.  Labor  interests  should  be  included,  but  it  may  be 
questioned  whether  wrong  labor  activities,  that  is,  wrongly  or  badly 
planned,  should  lead  to  extended  new  construction,  even  if  such  new 
departures  would  require  the  employment  of  many  workers.  Recently, 
we  have  seen  that  mere  numbers  are  not  an  effective  safeguard  against 
injury  to  all  classes.  Parts  of  the  United  States  and  provinces  in 
Canada  and  Russia  show  this.  Where  a  weak  link  exists  because  of 
active  corrosion,  it  is  better  to  safeguard  the  weak  place  than  to  add 
elsewhere  to  surfaces  that  must  be  exposed  to  the  same  acid  influence. 
Engineering  would  soon  be  a  synonym  for  impoverishment  if  wrong 
deeds  always  insured  new  and  extended  construction.  One  may  ques- 
tion and  doubt  whether  engineers  should  encourage  larger  factors  of 
safety,  because  of  political  unrest  among  American  workmen. 

In  electric  road  construction,  it  was  generally  intended  that  the 
cost  of  right  of  way,  construction,  and  equipment  should  be  covered  by 
bond  issues.  The  stock  became  valuable  from  earnings  in  excess  of 
interest  and  operation  charges.  Profits  increased  as  maintenance, 
equipment,  and  depreciation  were  neglected.  Often  the  roads  were 
left  in  the  possession  of  the  bondholders  to  be  operated  or  abandoned. 
All  this  was  individual  or  business  enterprise,  where  bad  judgment, 
want  of  foresight,  or  too  great  enthusiasm  brought  discomfort. 

Now,  however,  in  the  new  adventure,  where  the  rights  of  way  and 
the  roadbed  are  owned  by  the  public  and,  of  necessity,  kept  in  some 
kind  of  condition  by  that  public,  complications  are  increased  im- 
mensely. The  Ford  automobile  and  the  heavy  truck  have  practically 
equal  rights.     The  light  rig  and  the  locomotive  are  on  the  same  roadbed 
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without  rails,  and  both  look  to  the  public  for  support  and  safety.  A  Mr. 
requirement  of  one  is  that  no  special  diversion  of  rainfall  shall  occur 
at  intervals  on  high  grades.  An  evil  of  the  other  is  a  groove  in  the 
roadbed  that  becomes  a  destructive  river  in  every  hard  storm.  The 
public  makes  repairs.  Where  the  ground  is  soft,  the  heavy  truck 
depresses  the  roadbed.  The  public  brings  the  surface  up  to  grade. 
Deep  freezing  and  thawing  make  radical  changes  in  the  surface.  The 
public  attends  to  that.  In  winter,  drifting  snows  bury  fences  and  fill 
up  the  cuts.  The  public  opens  the  way  without  the  aid  of  a  snow 
plow. 

It  seems  worthy  of  remark  that  in  a  discussion  on  highways  in  a 
State  the  latitude  of  which  is  42°,  and  where  the  snowfall  is  exceptional, 
not  a  word  was  said  bearing  on  snow  blockades  or  the  expense  of  keep- 
ing a  bridle  path  open  in  weather  that  closes  up  the  Hudson  River. 
The  only  reason  for  this  must  have  been  the  confidence  engineers  share 
in  the  assistance  to  be  derived  from  the  public.  We  know  what  has 
been  done  under  the  stress  of  war,  when  long  trains  of  trucks  were 
brought  through  deep  drifts  in  the  mountains.  We  seem  to  think  a 
similar  service  can  be  maintained  at  public  expense. 

In  reaching  out,  however,  into  districts  not  occupied  by  railroads, 
it  should  be  remembered  that  throughout  a  large  part  of  the  United 
States  winter  service  must  be  abandoned  above  the  snow  line,  and  for 
no  small  part  of  the  year  the  equipment  is  idle.  To  that  extent  this 
method  of  transportation  suffers  in  comparison  with  railroads. 

On  steam  roads  in  this  country,  freight  is  now  moved  at  an  average 
cost  of  not  far  from  2  cts.  per  ton-mile,  and  it  is  on  such  figures  that 
determinations  of  profit  and  loss  are  made.  Back  of  the  actual  rate, 
whatever  it  may  be,  there  are  years  of  operation  with  accounts  that 
disclose  almost  every  item  of  expense.  How  much  is  accurately  known 
of  the  cost  of  hauling  by  motor  truck  per  ton-mile  over  roadways 
provided  and  kept  in  repair  by  the  public?  Repairs  to  the  trucks  at 
this  date  are  usually  made  by  the  owners. 

In  Massachusetts,  steam  road  and  highway  automobile  accidents 
are  not  returned  under  exactly  similar  headings.  The  Commission 
gives  the  number  of  passengers  killed  and  a  detailed  accoimt  of  acci- 
dents to  employees  on  steam  roads.  It  is  not  difficult,  however,  to  de- 
termine how  many  employees  are  killed  by  trains  in  motion,  and,  in 
this  way,  to  make  fairly  accurate  comparison  with  the  record  of  "Occu- 
pants of  Automobiles." 

Thus,  in  1918,  in  that  State,  33  persons  (13  passengers  and  20  em- 
ployees) were  killed  on  steam  roads.  Of  occupants  of  automobiles  136 
were  killed.  The  totals  for  the  year  may  be  thought  to  be  more  sur- 
prising: Steam  roads,  killed  247  (including  98  trespassers,  not  on  grade 
crossings),  injured,  137;  killed  by  automobiles,  including  motorcycles 
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Mr.       and  motor  trucks,   499,   injured,   8  598.     These  figures   show  a  phase 


Dunham. 


in  transportation  which  cannot  be  disregarded  in  highway  discussion 
and  should  be  remembered  when  it  is  sought  to  change  a  steam  road 
branch  to  a  highway. 

These  losses  in  life,  time,  crippled  limbs,  and  cost  of  recovery  may 
not  be  classified  in  any  particular  schedule,  but  they  are  very  real  and 
are  losses  on  the  community  balance  sheet  in  any  final  auditing,  which, 
are  and  always  will  be  on  the  wrong  side. 
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MEMOIRS  OF  DECEASED  MEMBERS 

Note. — Memoirs  will  he  reproduced  in  the  volumes  of  Transactions.  Any  in- 
formation whicli  will  amplify  tlie  records  as  liere  printed,  or  correct  any  errors, 
should  be  forwarded  to  the  Secretary  prior  to  the  final  publication. 


OWEN  BRAINARO,  M.  Am,  Soc.  C.  £.=* 


Died  April  2d,  1919. 


Owen  Brainard,  well  known  as  an  architectural  and  civil  engineer, 
and  for  many  years  an  associate  of  the  firm  of  Carrere  and  Hastings, 
died  suddenly  of  heart  stroke  on  April  2d,  1919,  in  New  York  City. 

Owen  Brainard  was  the  son  of  Hubert  Brainard  and  Cynthia  Vir- 
ginia Brainard,  and  was  born  on  March  10th,  1865.  He  was  descended 
from  the  first  Brainard  who  came  to  the  Massachusetts  Bay  Colony  in 
1642,  and  who  was  among  the  original  proprietors  of  the  Town  of 
Haddam,  Conn.  His  family  has  been  prominent  in  the  affairs  of 
Middlesex  County,  Connecticut,  through  several  generations,  his  father, 
grandfather,  and  great-grandfather  having  been  members  of  the 
Assembly.  He  received  his  early  education  in  the  local  school.  Mathe- 
matics and  history  were  his  favorite  studies,  and  he  built  on  this 
foundation,  by  technical  reading  and  hard  study  in  preparation,  his 
professional  activities,  also  receiving  instruction  from  professors  of 
New  York  University  and  Stevens  Institute  of  Technology.  With 
an  alert,  inquiring,  and  retentive  mind,  he  fitted  himself  through  this 
study  to  be  one  of  the  leading  men  of  his  profession.  He  had  the 
rare  good  fortune  to  choose  a  field  of  work  which  was  a  source  of 
great  satisfaction  and  interest  to  him. 

Owen  Brainard's  father  was  famous  in  his  neighborhood  for  his 
skill  in  masonry  building,  for  his  familiarity  with  mechanical  appli- 
ances, and  his  common  sense,  and  as  a  boy  the  son  learned  the  prac- 
tical side  of  his  future  work.  In  his  later  life,  he  found  this  early 
knowledge  of  great  assistance.  In  a  machine  shop  in  Higganum, 
Conn.,  he  learned  the  art  of  work  in  metals.  From  there  he  went  to 
Philadelphia,  Pa.,  where  he  lived  in  Germantown  for  a  number  of  years. 

In  1890  Mr.  Brainard  returned  to  Higganum,  and  there  designed 
and  built  a  church  and  several  houses,  one  of  which  was  of  some  dis- 
tinction. Through  these  various  commissions  he  was  enabled  to  go 
abroad  for  study.  On  his  return  he  sought  New  York  City  as  a  field 
in  which  to  practice  his  profession,  and  his  first  effort  was  in  the 
application   of   terra    cotta    to    modern    steel    construction.      In    1893, 

*  Memoir  prepared  by  Thomas  Hastings,  Esq. 
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shortly  after  coining  to  New  York,  he  secured  the  position  of  Engineer 
with  the  firm  of  Carrere  and  Hastings,  and  continued  in  it  until 
his  death. 

Mr,  Brainard's  application  to  his  work  was  practical.  He  stood 
for  usefulness,  endurance,  and  honesty  of  structure.  He  had  a  keen 
interest  in  and  understanding  of  materials  and  processes  of  manu- 
facture, which  especially  fitted  him  for  the  position  of  architectural 
engineer. 

Through  the  large  and  very  general  practice  of  Carrere  and  Hast- 
ings, Mr.  Brainard  was  associated  with  the  construction  of  some  of 
the  most  notable  and  important  buildings  in  the  United  States.  He 
was  retained  also  on  the  general  supervision  and  structural  design 
of  the  Cuyahoga  County  Court  House  in  Cleveland,  Ohio,  and  several 
large  churches  in  the  West. 

Mr.  Brainard  was  the  Consulting  Engineer  for  the  United  States 
Steel  Corporation  in  the  development  of  several  of  its  large  towns, 
and  was  engaged  during  the  war  in  the  planning  of  Camp  Meade,  and 
the  planning  and  building  of  the  Workmen's  Hotels  at  Hog  Island, 
Pa.,  for  the  Emergency  Fleet  Corporation.  In  later  years,  he  had 
become  greatly  interested  in  large  sanitation  and  housing  problems, 
and,  at  the  time  of  his  death,  he  was  looking  forward  to  the  study 
of  the  needs  of  the  modern  city  in  sanitation  and  planning. 

On  his  first  visit  to  Europe,  Mr.  Brainard  made  a  study  of  light- 
house problems,  and  he  was  consulted  by  the  Diamond  Shoal  Lighthouse 
Commission  when  the  construction  of  that  lighthouse  was  projected. 

In  1901,  Mr.  Brainard  was  made  an  associate  in  the  firm  of  Carrere 
and  Hastings,  and  this  connection  continued  for  a  number  of  years, 
until  the  larger  development  of  his  personal  practice.  However,  his 
professional  connection  with  the  office  continued  until  his  death. 

He  was  a  member  of  the  Engineers'  Club,  the  Architectural  League, 
the  American  Institute  of  Architects,  and  the  City  Planning  Asso- 
ciation. He  was  also  a  member  of  the  Century  Club,  the  Apawamis 
Club  of  Rye,  N.  Y.,  and  the  Mastigouche  Fish  and  Game  Club  of 
Canada. 

Mr,  Brainard  had  many  charming  business  and  social  qualities, 
and  was  looked  up  to  and  admired  by  all  with  whom  he  came  in 
contact.  Those  who  knew  him  and  consulted  him  always  retained 
a  high  regard  for  his  clear-sighted  analysis  of  conditions,  his  high 
standard  of  fair  dealing,  and  his  integrity  and  tactful  treatment,  what- 
ever the  circumstances  under  which  the  questions  were  submitted  to 
him,  or  whatever  the  conclusions  reached  in  the  problem  dealt  with. 
His  brevity  and  conciseness  in  expressing  his  conclusions  gave  judicial 
character  to  his  technical  mastery  of  his  subject. 
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His  recreation  was  in  fishing  and  golf.  He  had  an  excellent  sense 
of  humor,  and  great  aptness  in  the  application  of  a  fitting  story  to 
the  question  under  discussion.  Mr.  Brainard  gave  much  of  his  spare 
time  to  reading.  He  was  an  earnest  worker,  never  neglecting  his 
duties,  and  an  active  participant  in  the  work  of  the  several  profes- 
sional societies  to  which  he  belonged. 

On  March  10th,  1909,  he  was  married  to  Jean  Sawyer,  and  made 
his  home  in  New  York  City.  He  had  lately  built  a  summer  home 
at  Riverside,  Conn.  Besides  his  wife,  he  is  survived  by  two  brothers, 
Daniel  and  Harrison  Brainard,  and  one  sister,  Ursula  Brainard,  who 
live  at  the  old  home  in  HiggaHum. 

Mr.  Brainard  was  elected  a  member  of  the  American  Society  of 
Civil  Engineers  on  October  3d,  1906. 


JOHN  STERLING  DEANS,  M.  Am.  Soc.  C.  E.=f 


Died  December  16th,  1918. 


John  Sterling  Deans  was  born  at  Chester,  Pa.,  on  June  25th,  1858, 
and  received  his  early  education  in  the  schools  of  that  place.  His 
father,  Charles  Woodbury  Deans,  was  engaged  in  educational  work 
and  did  much  in  the  early  organization  of  the  common  school  system 
of  the  State  and  in  providing  school  facilities  for  the  orphans  of 
Civil  War  soldiers.  His  mother,  who  survives  him,  was  Priscilla  Lyons 
Williams,  of  Chester. 

The  death  of  his  father  left  Mr.  Deans,  the  eldest  of  four  children, 
with  serious  responsibilities  early  in  life,  and  at  the  age  of  20  years 
he  left  the  Philadelphia  Polytechnic  College,  before  graduation,  and 
took  up  his  life  work  in  his  chosen  profession. 

His  first  employment  was  with  Clark,  Reeves  and  Company,  of 
Phcenixville,  Pa.,  in  January,  1879,  at  which  time  this  firm  was  building 
a  large  part  of  the  elevated  railroad  structure  in  New  York  City; 
and,  during  his  subsequent  connection  with  this  firm,  which  after- 
ward became  the  Phoenix  Bridge  Company,  he  saw  the  development 
of  the  modern  long-span  railroad  bridge  from  the  early  iron  struc- 
tures that  were  built  during  the  era  of  railroad  construction  which 
followed  the  Civil  War. 

Many  noted  structures,  such  as  the  old  Kinzua  Viaduct,  and  the 
Albany  and  Greenbush  Bridge  over  the  Hudson  River,  with  which 
Mr.  Deans  was  connected  at  the  outset  of  his  career,  were  built  by  the 
above  firm.     These  were  followed  by  the  Red  Rock  Cantilever  Bridge, 

*  Memoir  prepared  by  Howard  C.  Baird  and  Walter  R.  Okeson,  Members,  Am. 
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the  Pecos  Viaduct,  the  Rock  Island  Bridge,  the  Huntington  Bridge, 
and  many  others,  with  which  he  was  connected  in  various  engineering 
capacities. 

Mr.  Deans  assisted  in  the  design  of  the  Chesapeake  and  Ohio  Rail- 
road Bridge,  known  as  the  Huntington  Bridge,  over  the  Ohio  River 
at  Cincinnati,  Ohio,  had  entire  charge  of  the  work  in  the  drawing 
room,  and  afterward  became  Resident  Engineer  during  the  erection  of 
the  structure,  in  1888-89. 

This  bridge,  at  the  time  it  was  built,  contained  the  longest  simple 
truss  span  in  existence,  was  double-tracked  throughout,  with  double 
roadways  and  sidewalks,  and  marked  an  epoch  in  railroad  bridge  con- 
struction. After  the  successful  completion  of  this  work  by  the  Phoenix 
Bridge  Company,  Mr.  Deans  became  Engineer  of  Erection  for  the 
Company,  then,  in  1891,  Principal  Assistant  Engineer,  and,  a  year 
later.  Chief  Engineer.  During  the  time  he  held  this  office,  a  number 
of  large  and  important  bridge  structures  were  built  under  his  direc- 
tion, many  of  them  being  designed  by  the  Company  and  most  of  them 
erected  by  its  Erection  Department,  in  which  Mr.  Deans  took  great 
pride  and  which  he  brought  to  a  high  state  of  development.  The  Rock 
Island  Bridge  at  Davenport,  Iowa,  the  Big  Four  Bridge  at  Louisville, 
Ky.,  the  Cambridge  Bridge  at  Boston,  Mass.,  the  steelwork  for  the 
Manhattan  Bridge  over  the  East  River,  New  York  City,  and  the 
bridges  at  Sioux  City  and  Omaha,  Nebr.,  with  their  long  draw-spans, 
were  among  the  large  number  of  structures  erected  under  his  super- 
vision. 

He  became  Vice-President  of  the  Phoenix  Bridge  Company  in  1915, 
and,  in  1917,  Vice-President  and  Consulting  Engineer. 

As  a  young  man,  Mr.  Deans'  work  was  marked  by  extreme  care 
and  conscientiousness.  His  optimistic  spirit  endeared  him  to  all  his 
associates,  and  in  fact  to  every  one  who  came  in  contact  with  him, 
and  inspired  many  a  beginner  to  look  on  the  bright  side  of  life  and 
take  courage  from  his  example.  His  fine  character  and  lovable  per- 
sonality had  their  effect  in  a  marked  degree  on  the  young  men  who 
came  under  his  authority  while  he  was  in  command,  and  all  who  ever 
served  him  treasured  the  memory  of  his  friendship  with  an  affection 
equal  to  their  great  admiration  for  his  character. 

About  two  years  before  his  death,  his  health  began  to  fail,  and, 
except  for  several  short  periods  of  apparent  improvement,  the  decline 
was  slow,  but  sure.  In  spite  of  his  declining  health,  however,  Mr.  Deans 
was  as  energetic  as  ever,  and  gave  unfailing  attention  to  the  many 
duties  devolving  upon  him,  undertaking  in  December,  1917,  the  work 
of  Chairman  of  the  Steel  Fabricators  of  the  United  States,  an  asso- 
ciation devoted  to  aiding  the  United  States  Government  and  the  indus- 
try in  war  work.  His  health  continued  to  decline  until  the  end  came, 
on  December  16th,  1918.     His  youthful  spirit  and  courage  remained 


Memoirs.]  MEMOIR    OF    EUFUS    CAMEEON    HUNT  599 

with  him  to  the  last,  and  the  patience  which  he  exhibited  during  his 
tedious  ilhiess  and  suffering  emphasized  the  perfect  unselfishness  that 
marked  his  life. 

In  1890,  Mr.  Deans  was  married  to  Miss  Clara  V.  Barr,  of  Cincin- 
nati, Ohio,  who  survives  him.  He  is  also  survived  by  his  mother,  two 
sisters,  and  four  children,  his  two  sons  having  served  in  the  United 
States  Army  during  the  war. 

Mr.  Deans  was  elected  a  Member  of  the  American  Society  of  Civil 
Engineers  on  May  4th,  1887. 


RLFUS  CAMERON  HUNT,  M.  Am.  Soc.  C.  E.* 


Died  February  18th,  1919. 


Rufus  Cameron  Hunt  was  born  at  Bowling  Green,  Ky.,  on  Decem- 
ber 1st,  1851.  His  father  was  a  farmer  and  long  a  resident  of  the 
State.  His  early  education  was  obtained  at  a  local  school  kept  by  a 
Professor  Shields.  Without  the  advantage  of  a  college  education,  he 
taught  himself  the  rudiments  of  engineering  and  began  his  life's 
work  in  railway  location  and  construction — a  great  field,  but  one 
from  which  only  the  efficient  rise  to  prominence  or  a  competence. 

In  1898  Mr.  Hunt  was  a  Division  Engineer  on  the  construction  of 
a  railway  in  Maine  without  apparent  prospects,  but  his  careful,  con- 
scientious work  had  attracted  the  attention  of  those  who  are  always 
on  the  lookout  for  capable  men.  In  that  year  the  Bryce  Syndicate 
was  organized,  under  the  name  of  the  American  China  Development 
Company,  for  the  construction  of  railways  in  China,  and  Mr.  Hunt 
was  offered  a  position  as  Assistant  Engineer.  Later,  he  was  made 
Locating  Engineer,  and  had  charge  of  the  survey  from  Hankow  to 
Canton,  750  miles.  Part  of  the  line  has  been  constructed,  as  laid  out 
by  him.  He  remained  in  China  for  some  time  as  Chief  Engineer. 
From  China,  Mr.  Hunt  went  to  Europe,  and  thence  for  more  than  a 
year  to  South  America  where  he  had  charge  of  important  work  in  the 
Andes  Mountains  and  Peru.     His  next  field  was  Mexico. 

In  the  meanwhile,  the  subway  in  New  York  City  was  under  construc- 
tion, and  the  contractor  who  had  charge  of  the  Fort  Washington  Tun- 
nel, from  160th  to  196th  Streets,  had  become  so  much  involved  that  the 
bonding  company  had  to  take  over  the  work.  As  the  result  of  a  confer- 
ence between  the  Company,  the  General  Contractor,  and  the  Chief  Engi- 
neer of  the  Commission,  Mr.  Hunt  was  selected  to  take  charge  of  this 
highly  important  and  difficult  section.  So  well  did  he  carry  out  his  trust, 
that  Mr.  John  B.  McDonald  subsequently  placed  him  in  charge  of  the 
Jerome  Park  Reservoir  contract.     Then  followed  other  large  pieces  of 
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contract  work,  but,  on  their  completion,  Mr.  Hunt  decided  to  retire 
from  the  field  where  he  had  succeeded  so  well  and  take  up  the  life  of 
his  forefathers,  that  of  a  country  gentleman.  To  this  end,  he  acquired  an 
extensive  farm  near  Washington  Court  House,  in  Fayette  County, 
Ohio,  with  which  he  had  the  same  success  as  he  had  building  railways 
or  digging  tunnels.  Hie  died  at  his  home  on  February  18th,  1919,  of 
pneumonia  following  an  attack  of  influenza.  He  is  survived  by  his 
widow,  who  was  Miss  Lida  Saxton. 

His  character  was  like  his  mind  and  frame,  rugged  and  strong.  It 
was  marked  by  a  rare,  combination  of  firmness  and  justice,  but,  if  any 
one  quality  predominated,  it  was  unwavering  loyalty.  He  loved  truth, 
hated  shams,  and  was  a  fine  specimen  of  a  real  American.  These 
qualities  endeared  him  to  all.  As  an  engineer  he  had  sound  judgment 
which,  combined  with  his  personal  traits,  made  him  a  real  leader  of  men. 

Mr.  Hunt  was  elected  a  Member  of  the  American  Society  of  Civil 
Engineers  on  October  5th,  1904. 


JOHN  CHRISTIAN  OSTRUP,  M.  Am.  Soc.  C.  E.* 


Died  February  27th,  1919. 


John  Christian  Ostrup  was  born  on  an  estate  near  Frederickshaven, 
Denmark,  on  August  31st,  1867.  He  received  his  early  education  at 
a  private  school  in  Frederickshaven  and  his  principal  technical  training, 
including  thorough  military  instruction,  at  the  Eoyal  Danish  Military 
Academy,  from  which  institution  he  was  graduated  in  1888.  He 
remained  in  the  Danish  Army  as  Lieutenant  for  two  or  three  years. 

In  1891  Mr,  Ostrup  came  to  the  United  States  and  immediately 
supplemented  his  technical  education  by  night  work  at  an  engineering 
school  in  Chicago,  111.,  mainly  for  the  purpose  of  learning  English 
technical  terms.  He  was  graduated  from  that  school  in  1892.  After 
obtaining  his  degree  there,  he  engaged  in  various  enterprises  in  different 
parts  of  the  United  States,  beginning  with  the  design  of  the  Machinery 
Building  for  the  Chicago  World's  Fair,  and  afterward  including  much 
work  with  the  writer,  first,  on  the  Northwestern  Elevated,  Union  Loop 
Elevated,  and  Lake  Street  Elevated  Kailroads,  of  Chicago,  and,  later,  on 
the  Elevated  Eailroad  of  Boston,  Mass.  On  these  vast  enterprises  he 
did  effective  and  important  work  and  held  responsible  positions.  At 
first,  his  chief  occupation  was  in  the  field,  but,  later,  he  did  con- 
siderable structural  steel  designing,  especially  for  the  Boston  Elevated, 
including  the  entire  design  of  its  great  terminal  building.  On  the 
completion   of  the  latter,   Mr.    Ostrup   spent   a   few  years   in   private 
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practice,  mainly  in  the  designing  of  power  houses,  industrial  plants, 
etc.,  and  the  sheds  to  contain  them;  he  then  entered  the  employ  of  the 
American  Bridge  Company,  where  he  remained  for  several  years.  While 
with  that  organization,  he  detailed,  among  other  structures,  the  Man- 
hattan Bridge. 

From  1907  to  1911  he  was  Professor  of  Structural  Engineering  at 
Stevens  Institute  of  Technology,  Hoboken,  N.  J.,  giving  there  a  most 
successful  and  popular  course,  notwithstanding  the  fact  that  he  was 
handling  a  civil  engineering  department  in  a  mechanical  engineering 
school.  It  was  at  that  time  that  he  wrote  and  issued  his  excellent  book, 
known  to  the  Profession  as  "Ostrup's  Specifications,"  which  deals  with 
methods  of  modern  engineering.  It  has  been  widely  used  in  military 
academies  throughout  the  country,   including  West  Point. 

After  four  years'  service  at  teaching,  Mr.  Ostrup  resigned  his  posi- 
tion as  Professor  at  Stevens  Institute  to  take  that  of  Chief  Engineer 
to  the  Texas  Company,  with  headquarters  in  New  York  City;  and  he 
handled  with  lihenomenal  success  all  the  important  engineering  prob- 
lems of  the  vast  and  diversified  business  of  that  company  until  it 
appeared  probable  that  the  United  States  would  enter  the  war,  when 
he  at  once  tendered  his  services  to  the  Government  of  the  land  of  his 
adoption.  Having  been  thoroughly  trained  in  military  engineering  in 
Denmark,  his  offer  was  gladly  accepted,  and  he  was  given  the  rank  of 
Major  early  in  January,  1917.  He  sailed  for  France  that  year  with  the 
first  detachment  of  the  American  Expeditionary  Force,  following 
General  Pershing,  to  whose  staff  he  had  been  assigned  as  an  expert 
on  engineering.  During  the  war  Maj.  Ostrup  saw  continuous  service 
at  various  points  along  the  entire  western  front,  his  special  duties  being 
the  supervision  of  the  building  of  trench  fortifications  and  bridges, 
where  his  knowledge  of  concrete  construction  proved  of  great  value. 
In  fact,  he  showed  such  unusual  ability  that,  after  a  year  at  the  front, 
he  was  returned  to  the  United  States  to  instruct  new  officers  in  the 
principles  and  practice  of  modern  warfare.  He  continued  his  work  as 
Instructor  until  after  the  declaration  of  the  Armistice,  when  he 
tendered  his  resignation  and  asked  for  its  speedy  acceptance.  He  was 
urged  to  remain  permanently  in  the  United  States  Army,  but  refused, 
owing  to  ill  health  caused  by  over-work  and  an  attack  of  influenza 
contracted  while  in  France  and  from  which  he  had  never  fully 
recovered.  As  soon  as  he  was  released  from  the  Army,  he  returned 
to  his  old  position  with  the  Texas  Company  and  resumed  his  former 
work. 

On  February  19th,  1919,  Maj.  Ostrup  took  lunch  with  the  writer, 
and  spent  the  better  part  of  two  hours  in  discussing  his  experiences 
abroad.  It  appears  that,  although  often  under  fire,  he  was  never 
wounded,  although  once  his  clothing  was  torn  by  a  piece  of  shrapnel. 
His  description  of  his  work  "over  there"  and  of  life  in  the  trenches 
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was  intensely  interesting,  especially  as  he  and  the  writer  had  been 
close  friends  for  more  than  a  quarter  of  a  century.  Among  other 
things  he  mentioned  the  fact  that,  owing  to  the  great  amount  of 
business  done  by  the  Texas  Company  during  the  war,  his  stock  therein 
had  brought  such  big  returns  as  to  render  him  independent  for  the 
rest  of  his  life,  and  he  was  seriously  considering  retiring  soon  from 
active  practice — but,  alas !  it  was  not  to  be ;  for  that  very  evening  he 
was  stricken  with  influenza,  which  soon  turned  into  pneumonia,  to 
which  he  succumbed  a  week  later. 

Maj.  Ostrup  was  a  man  of  strong  personality,  an  accomplished 
linguist,  speaking  several  languages  fluently  and  well,  and  having  a 
reading  knowledge  of  others,  a  deep  student  of  applied  science  as 
well  as  of  economics  and  the  himianities,  a  good  technical  writer,  an 
engineer  of  high  attainments,  a  military  officer  of  courage  and  of 
unusual  ability,  an  accomplished  musician,  a  true  and  loyal  friend, 
and  a  thorough  gentleman.  In  his  premature  death  the  Engineering 
Profession  has  sustained  a  real  loss,  and  many  members  thereof  have 
suffered  a  bereavement  which  will  long  be  remembered. 

Maj.  Ostrup  was  elected  an  Associate  Member  of  the  American 
Society  of  Civil  Engineers  on  March  4th,  1896,  and  a  Member  on 
March  1st,  1899. 


JOHN  WARREN  SACKETT,  M.  Am.  Soc.  C.  E.* 


Died  July  3d,  1918. 


John  Warren  Sackett  was  born  at  Rantoul,  111.,  on  December  13th, 
1860.  He  received  his  elementary  education  at  that  place,  and  when 
he  was  14  years  old,  he  had  been  graduated  from  the  High  School  and 
had  passed  the  entrance  examinations  to  the  University  of  Illinois.  He 
was  prohibited  from  entering  at  that  time,  however,  by  reason  of  the 
age  limit — 15  years — in  force  there.  In  1876  he  became  a  student  in 
the  Civil  Engineering  Department  of  the  University  where  he  remained 
for  two  years.  He  also  took  manual  training  in  carpentry  and 
machine  work. 

In  1877  and  1878,  Mr.  Sackett  taught  school,  with  the  intention  of 
completing  his  college  course,  but  his  father,  who  had  moved  to  Florida 
and  was  engaged  in  contracting  and  building,  required  his  services  in 
his  business.  In  this  connection  Mr.  Sackett  made  architectural 
drawings  and  superintended  construction  work,  as  well  as  operating 
a  saw-mill.  In  the  meantime,  he  continued  his  engineering  studies 
under  J.  Francis  LeBaron,  M.  Am.  Soc.  C.  E.,  by  whom  he  was  engaged 
in  land  and  railroad  surveying  and  in  the  operation  of  a  short  line  of 

*  Memoir  prepared  by  the  Secretary  from  information  furnished  by  J.  Francis 
LeBaron,  M.  Am.  Soc.  C.  E.,  and  on  file  at  the  Headquarters  of  ^e  Society. 
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railroad,  as  well  as  on  Government  surveys  of  various  canals,  rivers, 
and  harbors  in  Florida. 

On  May  16th,  1881,  Mr.  Sackett  was  appointed  an  Assistant  Engineer 
in  the  United  States  Engineer  Corps,  by  the  late  Col.  Q.  A.  Gillmore, 
Corps  of  Engineers,  U.  S.  A.,  M.  Am.  Soc.  C.  E.,  on  the  recommenda- 
tion of  Mr.  LeBaron,  U.  S.  Assistant  Engineer,  iinder  whom  he  was 
serving,  and  was  identified  with  that  organization  for  more  than  thirty- 
five  years,  as  follows: 

May  and  June,  1881,  he  served  as  Recorder  in  the  party  of  Mr.  Le 
Baron,  under  whose  immediate  direction  he  remained,  until  1886,  on 
the  survey  for  a  canal  route  from  the  head-waters  of  the  St.  Johns 
River  to  Charlotte  Harbor,  Florida;  December,  1881,  and  January, 
1882,  he  was  engaged  as  Inspector  on  jetty  work  at  Cumberland  Sound, 
Georgia,  and  Florida;  about  this  time  he  entered  a  competitive  exami- 
nation for  appointment  to  West  Point  Military  Academy  and  had  been 
recommended  for  entrance,  but  owing  to  political  reasons,  the  appoint- 
,ment  was  not  granted;  until  the  fall  of  1883,  he  was  Inspector  of  jetty 
work  at  the  entrance  to  St.  Johns  River,  Florida;  until  the  spring 
of  1884,  he  was  engaged  as  Instrumentman  on  a  survey  of  the  Savan- 
nah River;  in  1885,  he  made  a  survey  and  plans  for  a  Marginal  Rail- 
road in  Jacksonville,  Fla.,  under  the  direction  of  Mr.  LeBaron,  Chief 
Engineer,  and  surveyed  and  platted  several  town  sites;  he  also  served, 
until  May,  1885,  as  Chief  Draftsman  in  the  Surveyor-General's  Office 
at  Tallahassee,  Fla. ;  until  February,  1886,  he  was  Superintendent  and 
Draftsman,  under  Capt.  William  T.  Rossell,  Corps  of  Engineers,  U.  S. 
A.,  on  dredging  and  rock  excavation  at  Tampa  and  Cedar  Keys,  Fla., 
and  in  the  spring  of  the  same  year,  he  served  as  Assistant,  under  Capt., 
now  Maj.-Gen.,  William  M.  Black,  Corps  of  Engineers,  U.  S.  A.,  M.  Am. 
Soc.  C.  E.,  on  the  survey  at  the  entrance  to  St.  Johns  River,  Florida; 
and  from  that  time  until  1888,  he  was  engaged  as  Assistant  Engineer  in 
charge  of  the  survey  at  the  northwest  entrance  at  Key  West  Harbor, 
Florida,  and  of  a  survey  of  the  Caloosahatchee  River. 

In  1888,  Mr.  Sackett  was  made  Principal  Assistant  Engineer  of  the 
Florida  District,  and  given  general  supervision  of  the  details  of  the 
•work  in  that  District  under  the  direction  of  the  District  Engineer 
Officer,  continuing  in  that  position  until  his  sudden  death  on  July  3d, 
1918,  his  title  having  been  changed  in  1917  to  that  of  Chief  Assistant 
Engineer  of  the  Florida  District  of  the  U.  S.  Engineer  Department. 
His  work  as  Principal  and  Chief  Assistant  Engineer  of  the  District 
consisted  in  preparing  plans,  projects,  estimates,  reports,  etc.,  for  sub- 
mission to  the  Chief  of  Engineers,  as  well  as  the  detailed  design  con- 
struction, operation,  maintenance,  etc.,  of  all  the  floating  plant,  such  as 
hydraulic  dredges,  steam  and  power  plants,  hyacinth  elevators,  etc.  In 
connection  with  this  work,  he  had  introduced  many  novel  improvements 
in  successful  operation,  on  several  of  which  patents  have  been  issued. 
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While  a  student  at  the  University  of  Illinois  in  1876-77,  Mr.  Sackett 
had  received  some  military  training,  and,  in  1895,  he  was  commissioned 
as  Captain  of  Co.  Gr,  1st  Florida  Infantry,  known  as  the  St.  Augustine 
Eifles.  When  war  with  Spain  was  declared  in  1898,  Capt.  Sackett  was 
promoted  to  be  Major  in  the  1st  Florida  U.  S.  Volunteer  Infantry,  but 
was  afterward  detached  from  that  regiment  and  placed  in  command 
of  a  Provisional  Engineer  Battalion  formed  by  details  from  Florida 
and  Illinois  troops.  After  training  for  about  six  weeks  at  Port  Tampa, 
Fla.,  Maj.  Sackett  left  there  with  the  Battalion  and  arrived  at  Santiago, 
Cuba,  the  day  following  the  surrender  of  the  Spanish  Forces.  After 
some  construction  work  at  Guantanamo  Harbor,  the  Battalion  joined 
the  Porto  Rican  Expedition  and  led  the  landing  party  at  Guanico  on 
July  25th,  1898,  under  fire,  with  Maj.  Sackett  in  command  of  the  right 
wing.  For  this  action  and  for  soldierly  qualities  displayed  on  the 
night  of  July  26th-27th,  1898,  when  on  outpost  duty,  he  received  the 
brevet  rank  of  Lieutenant  Colonel,  U.  S.  Volunteers,  "for  coolness 
under  fire  and  efficient  and  meritorious  services  during  the  war." 

Maj.  Sackett  remained  with  the  Battalion  until  it  was  disbanded  in 
New  York  City  in  September,  1898.  He  was  not  mustered  out  of 
service,  however,  until  January,  1899,  having  been  placed  in  command 
of  a  battalion  of  a  Florida  Regiment  stationed  at  Huntsville,  Ala., 
where  he  acted  as  Brigade  Commander  for  a  time,  although  only 
ranking  as  Major. 

The  following  is  an  extract  from  the  report  of  Col.  Black,  Chief 
Engineer,  U.  S.  Volunteers,  to  the  Adjutant  General  of  the  Army, 
dated  August  22d,  1898,  regarding  the  operations  of  the  Battalion : 

"For  the  drill,  discipline  and  spirit,  much  credit  is  due  the  officers 
of  the  battalion,  among  whom  discrimination  cannot  be  made,  excepting 
it  be  for  the  commanding  officer,  Major  J.  W.  Sackett,  1st  Fla.  Vols., 
whom  I  have  known  for  years  as  a  valued  civil  engineer  employee  of 
the  United  States.  It  is  but  fair  for  me  to  say  that,  without  his  aid, 
I  do  not  know  how  I  could  have  performed  the  duties  allotted  to  the 
Engineer  force  of  the  expedition." 

After  the  war  he  rejoined  the  Florida  Militia  as  Captain  and  was 
promoted  through  the  various  ranks  until  he  was  commissioned  as 
Brigadier  General  of  the  Florida  National  Guard,  on  February  28th, 
1906.  Gen  Sackett  was  retired  on  February  22d,  1907,  at  his  own 
request,  due  to  press  of  work  with  the  U.  S.  Engineer  Department. 
During  his  service  with  the  Florida  Militia,  he  was  a  member  of  the 
Commission  appointed  to  select  a  permanent  camp  site,  personally 
located  the  site  subsequently  adopted  by  the  State  authorities,  and 
until  his  death  served  on  the  Board  which  had  charge  of  the  grounds. 
He  also  supervised  all  the  surveying  and  engineering  work  in  con- 
nection with  the  development  of  the  camp  and  target  range;  and  pre- 
pared plans  and  estimates  for  its  enlargement,  water  supply,  etc.  In 
1917,  when  the  United  States  entered  the  European  war,  Gen.  Sackett 
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immediately  offered  his  services  to  the  Adjutant  General,  U.  S.  Army, 
in  any  military  capacity  that  would  be  useful. 

On  July  1st,  1918,  in  the  line  of  duty,  Gen.  Sackett  left  St.  Lucie 
Inlet,  Fla.,  on  board  the  dredge  Florida  bound  for  Jacksonville,  where 
the  boat  was  to  be  used  in  dredging  operations  at  Camp  Joseph  E. 
Johnston  then  under  construction.  On  the  trip  up  the  coast  the 
dredge  encountered  a  heavy  gale.  One  of  the  bulkheads  was  stove  in 
by  a  heavy  wave  on  July  3d,  1918,  and  the  Florida  filled  and  sank 
within  three  minutes.  Gen.  Sackett,  who  was  in  the  cabin  on  the 
upper  deck  at  the  time  and,  it  is  supposed,  did  not  realize  the  danger, 
and  two  of  the  crew,  perialied  with  the  boat.  He  is  survived  by  his 
widow  and  two  sons,  Arthur  J.  Sackett,  Assoc.  M.  Am.  Soc.  C.  E., 
and  Guy  W.  Sackett. 

Gen.  Sackett  was  one  of  the  best  known  and  most  popular  men  in 
Government  work  and  military  circles  in  Florida.  He  was  held  in 
high  esteem  by  all  who  knew  him,  and  his  untimely  death  was  a  shock 
to  his  many  associates  and  friends  who  were  numbered  by  his  ac- 
quaintances. 

In  the  coijrse  of  thirty  years  or  more  of  service  with  the  U.  S. 
Engineer  Department,  he  had  been  called  on  to  investigate,  discuss, 
and  make  out  in  technical  detail  and  report  on  hydrographical  and 
topographical  surveys,  watersheds,  run-off,  stream  flow,  tidal  currents, 
wave  action,  jetties,  breakwaters,  locks,  etc.  For  the  purpose  of  obser- 
vation and  study,  he  had  visited  the  Panama  Canal  during  its  con- 
struction. He  had  also  visited  Havana,  Cuba,  for  the  purpose  of 
observing  the  raising  of  the  wreck  of  the  U.  S.  S.  Maine,  as  well  as 
other  works  of  improvement  affecting  waterways,  drainage,  and 
reclamation  work  throughout  the  United  States. 

As  shown  by  his  military  record.  Gen.  Sackett  had  been  identified 
with  the  Florida  State  Militia  for  many  years,  and  was  Past  Depart- 
ment Commander  of  the  United  Spanish  Wkr  Veterans,  Department 
of  Florida.  He  was  also  prominent  in  Masonic  and  Elk  circles,  and 
other  fraternal  organizations. 

Gen.  Sackett  was  elected  a  Member  of  the  American  Society  of 
Civil  Engineers  on  May  2d,  1894. 


NAOJI  SHIRAISHI,  M.  Am.  Soc.  C.  E.* 


Died  February  17th,  1919. 


Naoji  Shiraishi  was  born  at  Tochi,  a  village  in  Kochi  Prefecture, 

Japan,  on  October  29th,  1857.     When  he  was  in  his  teens,  Japan  was 

passing  through  the  crisis  preceding  the  Restoration  of  the  Imperial 

Eule,  and  in  those  days  there  was  more  call  for  the  arts  of  war  than 

*  Memoir  prepared  by  J.  Hiroi,  M.  Am.  Soc.  C.  E. 
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for  those  of  peace.  He  early  showed  his  far-sightedness  in  applying 
himself  to  the  study  of  European  languages,  in  utter  disregard  of  the 
general  cry  for  the  need  of  warlike  training  for  boys  of  his  age.  In 
1870  he  went  to  Yokohama  and  studied  English  under  the  Rev.  S.  R. 
Brown.  In  1875  he  entered  the  Kaisei  Gakko,  the  predecessor  of  the 
present  Tokyo  Imperial  University,  for  the  study  of  Civil  Engineering, 
and  was  graduated  from  that  institution  in  July,  1881. 

In  1883  he  was  sent  by  the  Government  to  the  United  States  to 
complete  his  study  in  that  branch  of  knowledge.  Entering  Rensselaer 
Polytechnic  Institute,  he  studied  mostly  under  Wm.  H.  Burr,  M. 
Am.  Soc.  C.  E.  When  Professor  Burr  took  service  with  the  Phoenix 
Bridge  Company,  Mr.  Shiraishi  accompanied  him  and  was  cordially 
given  the  freedom  of  both  office  and  works  to  make  a  special  study  of 
bridge  construction.  He  was  deeply  influenced  by  the  personality  and 
erudition  of  Professor  Burr,  and  an  intimate  friendship  grew  up 
between  the  two  men.  Later,  Mr.  Shiraishi  entered  the  service  of  the 
Pennsylvania  Railway  Company,  to  acquaint  himself  with  the  prac- 
tice of  railway  engineering.  Subsequently,  he  left  America  for  Ger- 
many, and,  while  staying  in  Berlin,  attended  the  lectures  of  Professor 
Winkler,  in  the  Technische  Hochschule  in  that  city. 

Returning  to  Japan  in  1887,  from  a  tour  through  the  various  coun- 
tries of  Europe,  Mr.  Shiraishi  was  appointed  a  Professor  in  the  College 
of  Engineering  of  Tokyo  University.  While  holding  that  position, 
he  acted  as  an  adviser  to  the  then  organized  Kansai  Railway  Company, 
in  the  location  and  construction  of  its  lines.  In  those  early  days  of  rail- 
way construction  in  Japan,  when  the  lines  in  operation  in  the  country 
totaled  not  more  than  1  000  miles,  the  services  of  expert  engineers  were 
not  easily  obtainable.  The  difficult  nature  of  the  work  on  the  Kansai 
Railway  having  required  the  exercise  of  the  highest  technical  knowl- 
edge, Mr.  Shiraishi  was  called  from  his  academic  chair  to  give  his 
undivided  attention  to  the  task,  and,  on  his  resignation  of  the  pro- 
fessorship, in  1890,  he  was  made  the  first  President  and  Chief  Engi- 
neer of  the  Company.  As  Chief  Engineer,  he  gathered  around  him, 
as  his  assistants,  many  of  his  former  pupils  at  the  University,  and 
carried  to  a  successful  issue  one  of  the  most  difficult  railway  works 
in  the  country.  This  achievement  had  far-reaching  consequences,  in 
that  those  young  men  whom  he  had  trained  in  the  classroom  and  in 
the  field  went  forth  as  competent  engineers  and  distinguished  them- 
selves in  various  works  of  importance  with  which  they  were  entrusted 
later. 

In  1891  he  had  conferred  on  him  the  degree  of  Kogaku  Hakushi, 
the  title  of  the  highest  academic  honor  in  Japan  for  the  profession. 
In  1898,  he  resigned  his  position  with  the  Kansai  Railway  Company, 
the  construction  work  of  the  latter  having  been  completed. 
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In  1899  Mr.  Shiraishi  was  appointed  a  member  of  the  Railway 
Council,  the  highest  advisory  board  for  discussing  matters  relating  to 
the  railway  systems  in  Japan.  In  the  same  year,  at  the  request  of  the 
Kyushu  Railway  Company — another  company  in  which  he  was  inter- 
ested— he  again  visited  Europe  and  America  to  make  investigations  of 
the  methods  of  shipping  coal  in  those  countries.  He  selected  the 
Brown  coal  hoist,  as  the  one  best  fulfilling  the  requirements  of  the 
Company,  and,  having  made  a  purchase  of  three  machines,  each  of 
5  000  tons  capacity,  erected  them  at  the  terminal  yard  of  the  Company. 

In  1910  he  was  made  President  of  the  Wakamatsu  Harbor  Improve- 
ment Company,  and  continued  in  that  position  for  nine  years,  during 
which  time  he  carried  out  the  construction  of  breakwaters  and  quay 
walls,  and  extensive  dredging  of  the  harbor.  Under  his  able  guidance, 
the  harbor  has  become  the  most  important  coaling  port  in  Japan,  the 
quantity  of  coal  annually  seeking  outlet  at  the  port  reaching  7  000  000 
tons.  Along  the  shore  of  the  harbor  stand  the  Government  Steel 
Works  and  other  large  factories,  and  the  busy  shipping  traffic  has 
transformed  the  waste  flat  of  former  years  into  an  excellent  harbor, 
crowded  with  sailing  ships  and  steamers. 

At  about  that  time,  Mr.  Shiraishi  acted  also  as  Consulting  Engineer 
to  the  Mitsubishi  Company,  and  designed  and  constructed  breakwaters, 
quay  walls,  metallic  piers,  warehouses  of  reinforced  concrete,  dry  docks, 
etc.,  for  that  Company  at  Nagasaki  and  Kobe.  The  7  000-ton  floating 
dock  built  at  the  Kobe  Shipyard  and  the  use  of  caisson  blocks  of 
reinforced  concrete  for  the  breakwaters  and  quay  walls  there,  were  the 
first  engineering  feats  of  the  kind  in  Japan. 

In  1907,  at  the  request  of  the  Corean  Government,  he  planned  a 
system  of  railway  lines  in  the  southwestern  part  of  the  Peninsula. 
The  present  lines  between  Taiden,  Gunzan,  and  Moppo  are  substantially 
the  realization  of  his  plans. 

From  1911  to  1919  Mr.  Shiraishi  was  Managing  Director  of  the 
Inawashiro  Hydro-Electric  Power  Company,  which  has  for  its  work 
the  utilization  of  the  waters  of  Lake  Inawashiro,  140  miles  from  Tokyo, 
for  the  development  of  electric  power.  The  lake  is  44  sq.  miles  in 
area  and  is  1  000  ft.  above  sea  level.  An  average  volume  of  water  of 
840  cu.  ft.  per  sec.  is  now  utilized,  in  two  stages,  producing  electric 
power  aggregating  92  000  h.  p.,  which  is  transmitted  to  Tokyo  at  a 
pressure  of  115  000  volts.  The  works  are  now  being  enlarged  by  utiliz- 
ing the  tail-water,  so  that  before  long  the  total  output  will  amount  to 
130  000  h.  p. 

Mr.  Shiraishi  was  married  in  1882  to  Miss  Kikuko,  a  daughter  of 
Mr.  Tsuna  Takenouchi,  a  prominent  financier.  He  is  survived  by  his 
widow  and  two  sons.  The  elder  of  these  sons  follows  his  father's  pro- 
fession as  a  civil  engineer,  and  the  younger  is  an  electrical  engineer. 
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It  is  the  lot  of  but  few  men  to  be  able  to  accomplish  so  much  in 
life  as  Mr.  Shiraishi.  His  practice  covered  almost  all  branches  of 
civil  engineering,  and  the  works  in  which  he  was  engaged  were  of 
such  magnitude  as  has  scarcely  been  equalled  by  any  in  Japan. 

Mr.  Shiraishi  will  long  be  remembered,  not  only  for  his  achievements 
as  an  engineer,  but  also  for  his  personal  qualities.  His  admirable 
character  made  him  popular  with  all  who  came  in  contact  with  him. 
Although  he  was  not  a  professed  Christian,  he  was  so  much  inclined  to 
that  belief  that  his  interment  was  made  according  to  its  rites. 

Mr.  Shiraishi  was  a  Member  of  the  Institution  of  Civil  Engineers 
of  Great  Britain.  In  January,  1919,  he  was  elected  President  of  the 
Japan  Society  of  Civil  Engineers.  Beside  being  an  engineer  of  the 
foremost  rank,  he  was  no  less  a  politician,  having  occupied  a  seat  in 
the  House  of  Representatives  of  the  Imperial  Diet,  to  which  he  had 
been  returned  three  times,  and,  as  a  member  of  the  Seiyukai  party, 
was  a  prominent  figure  in  political  circles. 

Mr.  Shiraishi  was  elected  a  Member  of  the  American  Society  of 
Civil  Engineers  on  October  4th,  1899. 


EDWIN  JAMES  POTTER,  Assoc.  M.  Am.  Soc.  C.  E. 


Died  October  18th,  1918. 


Edwin  James  Potter,  the  son  of  Charles  F.  and  Lenora  E.  (Sayles) 
Potter,  was  born  in  Bridgeton,  R.  I.,  on  March  17th,  1884.  He  attended 
the  graded  schools  of  Burrillville,  R.  I.,  and  was  graduated  from  the 
Moses  Brown  School,  of  Providence,  R.  I.  He  took  the  civil  engineer- 
ing course  at  Brown  University,  and  received  the  degree  of  Bachelor 
of  Science  in  Civil  Engineering  in  1907. 

During  the  summer  of  1906,  Mr.  Potter  was  an  Assistant  in  the 
office  of  the  City  Engineer  of  Providence,  and  in  June  and  July, 
1907,  he  was  engaged  on  surveys  and  drawings  for  a  mile  of  Macadam 
road  for  Burrillville. 

In  August,  1907,  he  entered  the  employ  of  the  B.  E.  Smith  Con- 
struction Company,  Mill  Builders  and  General  Contractors,  of  Paw- 
tucket,  R.  I.,  and  for  several  years  thereafter  was  engaged  in  estimating, 
drafting,  laying  out,  and  superintending  the  construction  of  mills, 
power  plants,  storehouses,  etc.,  in  New  England  and  New  York  State. 

Mr.  Potter's  interest  in  matters  relating  to  engineering  was  keen, 
and  he  lost  no  opportunity  to  increase  his  knowledge  of  his  profession. 
With  this  object,  he  visited  the  Canal  Zone,  in  order  to  inspect  the 
Panama  Canal  before  its  completion,  as  well  as  many  other  engineering 
works. 

*  Memoir    prepared    by    the    Secretary    from    information    on    file    at   the    Head- 
quarters of  the  Society. 
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In  October,  1913,  he  took  charge  of  the  Hopkins  Machine  Works,  in 
Bridgeton,  and,  under  his  management,  the  company  prospered  and 
increased  its  business.  This  concern  had  been  owned  by  Mr.  Potter's 
fcniily  for  generations.  It  was  founded  by  Augustus  Hopkins,  his 
great-grandfather  in  1836,  and  from  him  it  went  to  Mr.  Potter's  great- 
uncle,  Horatio  Hopkins.  His  grandfather,  James  Potter,  was  connected 
with  the  company,  and  his  father,  also. 

Mr.  Potter  took  a  keen  interest  in  everything  that  would  be  benefi- 
cial to  the  town,  and  could  be  relied  on  to  lend  a  helping  hand  in  any 
movement  for  its  betterment. 

He  was  a  member  and  Secretary  of  Pascoag  Hose  Company  ISTo.  2, 
Past-President  of  the  Alunlni  Association  of  the  Burrillville  High 
School  and  of  the  Moses  Brown  Alumni  Association,  and  a  member  of 
Sigma  Chi  of  Brown  University.  In  all  patriotic  affairs  in  this  dis- 
trict, he  was  an  active  worker,  having  served  as  a  member  of  the  Liberty 
Loan  Committee  and  as  Chairman  of  the  Burrillville  Committee  in  the 
War  Savings  Stamps  drive. 

!Mr.  Potter  was  a  Republican,  but  did  not  take  an  active  part  in 
political  affairs  until  1918,  when,  after  considerable  urging,  he  con- 
sented to  accept  the  nomination  for  State  Senator. 

He  was  very  much  interested  in  the  welfare  of  the  Free  Baptist 
Church,  of  Pascoag,  E.  I.,  and,  although  he  had  never  united  with  the 
church,  he  had  contributed  liberally  toward  its  support. 

He  contracted  influenza  and  died,  after  a  two  weeks'  illness,  at  the 
home  of  his  parents.  His  death  was  a  shock  to  the  community  in 
which  his  life  had  been  spent,  and  a  distinct  loss  to  the  town.  Besides 
his  parents,  he  is  survived  by  a  sister,  Mrs.  Charles  L.  Osier,  of  Maiden, 
Mass.,  who,  shortly  after  her  brother's  death,  moved  to  Bridgeton,  R.  I. 

Mr.  Potter  was  elected  a  Jimior  of  the  American  Society  of  Civil 
Engineers  on  October  1st,  1907,  and  an  Associate  Member  on  October 
1st,  1913. 


DONALD  POWER  DENHAM,  Jiin.  Am.  Soc.  C.  E.=' 


Died  October  23d,  1918. 


Donald  Power  Denham,  the  son  of  Mr.  and  Mrs.  W.  H.  Denham, 
was  born  at  Akron,  Ohio,  on  June  14th,  1890.  In  1904,  the  family 
moved  to  Peterborough,  Ont.,  Canada,  and  the  boy  prepared  for  college 
at  the  Peterborough  Collegiate  Institute.  In  1910,  he  entered  Cornell 
University,  from  which  he  was  graduated  in  1914  with  the  degree  of 
Civil  Engineer. 

*  Memoir    prepared    by    the    Secretary    from    information    on    file    at    the    Head- 
quarters of  the  Society. 
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In  April,  1915,  Mr.  Denham  entered  the  employ  of  the  Leonard 
Construction  Company,  and  was  engaged  on  work  for  that  Company 
as  follows :  Until  April,  1916,  as  Field  Engineer  on  the  construction  of 
a  reinforced  concrete  ore  bin  and  a  reinforced  concrete  steel  mill  build- 
ing for  the  'New  Jersey  Zinc  Company,  at  Franklin,  N".  J. ;  from  April 
to  October,  1916,  as  Resident  Engineer  on  the  construction  of  a  garbage 
plant  for  the  Metropolitan  By-Products  Company,  on  Staten  Island, 
New  York ;  and  from  October  to  December,  1916,  on  the  construction  of 
a  reinforced  concrete  building  for  the  Douglas  Starch  Company,  at 
Cedar  Rapids,  Iowa. 

In  December,  1916,  Mr.  Denham's  services  were  loaned  by  the 
Leonard  Construction  Company  to  the  Quaker  Oats  Company  for 
special  drafting  and  designing  in  connection  with  the  construction  of 
the  latter's  plant  at  Cedar  Rapids,  Iowa,  and  from  February  to  May, 
1917,  he  was  engaged  as  Field  Engineer  on  the  construction  of  re- 
inforced concrete  buildings  for  the  Sinclair  Oil  Company,  at  Kansas 
City,  Mo.  Later,  he  went  to  Peterborough,  Ont.,  Canada,  as  Engineer 
in  Charge  for  the  Quaker  Oats  Company  on  the  construction  of  its 
immense  plant  at  that  place.  He  was  also  engaged  at  Saskatoon, 
Sask.,  Canada,  on  mill  construction  for  the  same  Company. 

When  war  was  declared,  Mr.  Denham  made  repeated  efforts  to  get 
into  military  service,  but  owing  to  a  severe  illness  a  short  time  before, 
he  was  unable  to  pass  the  physical  examination.  While  working  at 
Saskatoon,  he  received  a  Government  appointment  with  the  United 
States  Bureau  of  Yards  and  Docks,  at  Charleston,  S.  C,  and  was  on  his 
way  to  that  place  when  he  was  taken  ill  with  pneumonia  from  which 
he  died  on  October  23d,  1918. 

Wliile  at  Cornell  Mr.  Denham  was  a  member  of  the  Sigma  Nu, 
Semaphore,  and  Glee  Clubs,  and  he  was  also  a  member  of  the  Civil 
Engineer  Board. 

Mr.  Denham  was  elected  a  Junior  of  the  American  Society  of  Civil 
Engineers  on  April  17th,  1917. 
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MINUTES  OF    MEETINGS 
OF  THE  SOCIETY 


September  3d,  1919-— The  meeting  was  called  to  order  at  8.30  p.  m.; 
Vice-President  Nelson  P.  Lewis  in  the  chair;  Charles  Warren  Hunt, 
Secretary;  and  present,  also,  148  members  and  guests. 

The  minutes  of  the  meetings  of  May  21st  and  June  4th,  and  of 
the  Annual  Convention,  June  17th,  1919,  were  approved  as  printed  in 
Proceedings  for  August,  1919. 

A  paper  by  Ernest  Wilder  Clarke,  M.  Am.  Soc.  C.  E.,  entitled 
"Contracts — A  Comparison  of  'Cost  Plus'  with  Other  Forms"  was  pre- 
sented by  the  author.  The  paper  was  discussed  by  J.  A.  L.  Waddell, 
M.  Am.  Soc.  C.  E.,  who  illustrated  his  remarks  with  lantern  slides,  and 
by  Messrs.  F.  H.  Frankland,  J.  Waldo  Smith,  Edward  F.  Hammel, 
Lazarus  Wliite,  T.  Kennard  Thomson,  A.  P.  Davis,  Henry  H.  Quimby, 
J.  P.  H.  Perry,  H.  B.  Seaman,  and  the  author. 
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The  Secretary  announced  the  following  deaths: 

Theodore  Cooper,  of  New  York  City,  elected  Member,  March  4th, 
1874;  died  August  24th,  1919. 

"William  Griffing  Ford,  of  New  York  City,  elected  Member,  October 
5th,  1904;  died  June  23d,  1919. 

Harry  Hardy,  of  Lima,  Peru,  elected  Associate  Member,  June  1st, 
1892;  Member  June  1st,  1909;  died  April  4th,  1919. 

Arthur  Haviland,  of  New  York  City,  elected  Junior,  January  4th, 
1882 ;  Member,  January  4th,  1888 ;  died  June  18th,  1919. 

John  Gibson  Hendrie,  of  Fort  Worth,  Tex.,  elected  Junior,  Sep- 
tember 5th,  1911 ;  Associate  Member,  April  2d,  1913 ;  Member,  May  12th, 
1919;  died  June  18th,  1919. 

George  Stevens  Leavenworth,  of  Ducktown,  Tenn.,  elected  Asso- 
ciate Member,  June  3d,  1903 ;  Member,  February  5th,  1907 ;  died  August 
9th,  1919. 

Henry  Kinder  Owens,  of  Seattle,  Wash.,  elected  Member,  March 
6th,  1889 ;  died  May  15th,  1919. 

George  Sykes,  of  New  York  City,  elected  Junior,  May  1st,  1906; 
Associate  Member,  December  4th,  1907 ;  Member,  May  12th,  1919 ;  died 
August  21st,  1919. 

Egbert  Dwiggins  Monteith  Henley,  of  Kansas  City,  Mo.,  elected 
Junior,  September  3d,  1901;  Associate  Member,  January  31st,  1911; 
died  May  3d,  1918. 

George  Thomas  Petheram,  of  North  Yakima,  Wash.,  elected  Asso- 
ciate Member,  February  28th,  1911 ;  died  October,  1918. 

George  Hippesley  Stanley  Stephens,  of  Pretoria,  Transvaal,  South 
Africa,  elected  Associate  Member,  December  5th,  1911;  died  December 
13th,  1918. 

Hugo  S.  Speidel,  of  Paterson,  N.  J.,  elected  Junior,  February  5th, 
1890;  died  June  17th,  1919. 

John  Wesley  White,  of  Baltimore,  Md.,  elected  Junior,  April  14th, 
1919;  died  June  2d,  1919. 

Adjourned. 
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ITEMS    OF     INTEREST 


The  Committee  on  Publications  will  be  glad  to  receive  communi- 
cations of  general  interest  to  the  Society,  and  will  consider  them 
for  publication  in  Proceedings  in  "Items  of  Interest".  This  is  in- 
tended to  cover  letters  or  suggestions  from  our  membership  covering 
matters  which  are  not  of  a  technical  character.  Such  communica= 
tions,  however,  must  not  be  controversial  or  commercial. 


Classification  and   Compensation  of  Engineers 

In  the  following  letter  from  Arthur  S.  Tuttle,  M.  Am.  Soc.  C.  E., 
Chairman  of  Engineering  Council's  Committee  on  Classification  and 
Compensation  of  Engineers,  some  interesting  facts  are  developed  regard- 
ing a  proposed  classification  of  the  Civil  Service  of  Canada  in  com- 
parison with  the  classification  tentatively  proposed  by  the  Committee: 

"Mr.  Alfred  D.  Flinn,  Secretary, 
"Engineering  Council. 

"Dear  Sir. — From  time  to  time  within  the  last  few  weeks,  you  have 
forwarded  to  me  various  letters  addressed  to  you  concerning  the  pro- 
posed 'Classification  of  the  Civil  Service  of  Canada'  as  recommended 
by  Arthur  Young  and  Company  of  Chicago,  Toronto,  and  New  York. 
The  copy  of  this  classification,  which  was  also  received,  indicates  that 
its  preparation  was  authorized  by  the  Canadian  Parliament  and  that  the 
work  was  done  under  the  direction  of  the  Civil  Service  Commission. 

"Your  correspondents  offer  objections  to  the  classification,  par- 
ticularly on  the  ground  that  the  compensations  proposed  for  higher 
grades  of  service  are  inadequate.  In  view  of  the  investigation  now 
being  made  on  behalf  of  Engineering  Council  as  to  the  classification 
and  compensation  of  engineers  in  Federal,  State,  Municipal,  and  Rail- 
road service,  this  report  is  of  more  than  usual  interest,  and  especially 
so  since  Council's  Committee  is  informed  that  Arthur  Young  and 
Company  are  performing  a  similar  service  for  the  Congressional  Com- 
mittee on  Reclassification  and  Compensation  of  Government  Employes, 
including  engineers. 

"Engineering  Council's  Committee  on  Classification  and  Com- 
pensation for  the  State  and  Municipal  services  has  tentatively  pro- 
posed that  all  positions  in  these  services  be  limited  to  13  in  number, 
of  which  7  are  distinctly  professional,  while  the  remaining  G  are  in  a 
class  directly  leading  to  professional  work,  but  not  necessarily  of  a 
professional  character.  In  the  questionnaire  recently  issued  by  the 
Committee,  the  views  of  the  responsible  heads  of  the  services  affected 
are  being  sought,  and  in  the  responses  which  have  been  received  up 
to  the  present  writing,  there  has  been  practically  unanimous  agree- 
ment on  the  classification.  The  inquiry  has  not  progressed  far  enough 
to  warrant  any  expression  as  to  the  views  concerning  compensation 
other  than  to  say  that  there  is  an  unquestionably  strong  belief  that 
if  the  engineering  service  is  to  be  maintained  on  a  proper  plane,  there 
must  be  a  very  substantial  increase  in  pay. 
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"The  Canadian  report  appears  to  cover  every  position  in  the  civil 
service.  It  is  arranged  alphabetically  and  in  the  absence  of  grouping, 
a  complete  analysis  of  the  engineering  service  involves  a  task  of  mag- 
nitude greater  than  I  have  found  time  for.  I  have  attempted,  however, 
to  make  such  examination  as  time  permitted  and  am  impressed  with 
a  belief  that  the  objections  raised  are  well  founded.  'No  attempt  seems 
to  have  been  made  to  standardize  titles.  Consequently,  there  are  in 
the  engineering  service  at  least  157  independent  titles  as  compared 
with  the  13  titles  proposed  by  our  Committee.  It  is  recognized  that 
qualification  of  a  general  title  to  show  the  nature  of  the  service  ren- 
dered is  quite  proper,  but  in  the  judgment  of  the  writer  there  is  no 
reason  for  treating  similar  positions  as  entirely  unrelated  and  as  war- 
ranting entirely   independent  specifications. 

"The  report  states  that  the  compensations  proposed  are  intended 
for  'normal  times'  and  that  pending  restoration  of  such  times,  the  rates 
recommended  should  be  'supplemented  by  a  bonus',  but  no  information 
appears  as  to  the  magnitude  of  the  bonus. 

"From  my  study  of  the  report  it  would  appear  that  the  groups 
and  ranges  of  compensation,  tabulated  as  far  as  practicable  under  the 
classification  tentatively  proposed  by  Engineering  Council's  Committee 
are  about  as  follows: 

Tabulation  of  Titles  and  Salaries  for  Engineers  in  Canadian 
Civil  Service  Report  under  Classification  Proposed  by- 
Committee  OF  Engineering  Council. 


Tentative  Classification 

of  Positions  in  State  and 

Municipal  Service  Proposed 

by  Engineering  Council's 

Committee  on  State  and 

Municipal  Sorvice. 


Salary  Range 

Proposkd  for 

Canadiau  Service. 


Qualifications  Proposed 

tor 

Canadian  Service. 


Consulting  Engineer 

Chief  Engineer  (major  work) 
Chief  Engineer  (minor  work). 
Chief  Engineer— Deputy. . 

Engineer 

Senior  Assistant  Engineer 

Assistant  Engineer 

Junior  Assistant 

Senior  Draftsman 

Draftsman 

Junior  Draftsman 

Chief  Instrumentman  — 

Instrumentman 

Rodman 


$6  000 
6  000 
3  900 
3  900 
3  30O 
2  640 
2  100 
1 


$4 
4 

4  020 
3  000 
2 
2  040 


$4  800 
3  600 
3  600 
3  000 
2  400 
2  040 
1 


$6  000 
5  700 
4  500 
3  480 
3  120 
2  160 


Professional    Engr.,  12  yrs.' 

exper.  (7  in  charge). 
Professional  Engr.  7-12  yrs.' 

exper.  (3  to  7  in  charge). 
Professional  Engr.  7-12  yrs.' 

exper.  (3  to  7  in  charge). 
Professional  Engr.  7-12  yrs.' 

exper.  (3  to  7  ia  charge). 
Professional  Engr.  5-10  yrs.' 

exper.  (2  to  5  in  charge). 
Professional    Engr.    3    yrs.' 

exper.  (2  to  3  in  charge). 
Professional   Engr.  3  years' 


Professional  Engr. 
experience. 
Included  in  Professional  Service. 

1  2601  1  5601 I I  3  years"  experience. 

OOol  1  2001 1 I  2  years'  experience. 

Included  in  Professional  Service. 

1  260   1  560 3  years'  experience. 

900    1200 2  years' experience. 


years' 
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"In  general,  promotion  through  most  of  the  grades  is  by  incre- 
ments of  about  $120,  the  minimum  and  maximum  rates  of  each  being, 
respectively,  higher  and  lower  than  the  rates  fixed  for  the  grades  below 
and  above,  this  resulting  in  a  comparatively  small  salary  range  for 
each  position  and  in  this  respect  corresponding  with  what  seems  to 
have  been  the  general  practice  heretofore.  This  treatment  is  one  which 
it  would  seem  desirable  to  modify  to  the  end  that  the  relative  ability 
and  experience  of  men  performing  similar  work  may  be  given  adequate 
recognition. 

"Exceptions  are  noted  in  the  case  of  'Topographical  Engineer', 
where  a  salary  range  of  from  $2  IGO  to  $3  120  is  proposed,  and  in  the 
case  of  promotion  from  'Juaiior  Electrical  Engineer'  at  a  maximum 
salary  of  $1  980  to  'Electrical  Engineer'  with  a  minimum  salary  of 
$2  640,  each  of  the  two  latter  grades  having  an  extreme  salary  range 
of  only  $360.  In  the  case  of  'Chief  Draftsman',  'Structural  Engineer', 
and  'Chief  Topographical  Engineer',  maximum  salaries  are  proposed  of 
$3  000,  $3  240,  and  $3  840,  with  no  provision  for  promotion  to  other 
engineering  grades,  although  for  each  position  the  qualifications 
required  are  such  as  to  indicate  ability  to  progress  to  high  positions 
in  the  servicQ. 

"The  table  also  shows  that  only  6  engineering  positions  are  open 
to  compensation  at  a  rate  of  more  than  $6  000  per  annum. 

"It  would  seem  to  the  writer  that  this  report  is  open  to  serious 
criticism  on  the  grounds  that  it  fails  to  group  engineering  service 
along  orderly  lines,  that  it  provides  too  narrow  limits  for  promotions 
within  a  grade,  and  that  the  compensation  proposed  for  all  grades,  is 
inadequate  for  the  service  rendered.  The  latter  criticism  seems  particu- 
larly pertinent  in  comparison  with  the  rates  now  being  demanded  by 
organized  labor.  The  practicability  of  properly  meeting  present-day 
conditions  by  the  addition  of  a  'kSpceial  War  Bonus'  to  the  proposed 
rates  in  order  to  meet  the  present  high  cost  of  living  is  also  to  be  ques- 
tioned on  the  ground  that,  and  as  set  forth  in  the  circular  letter  issued 
by  Council's  Committee  on  Classification  and  Compensation  of  State 
and  Municipal  Engineers,  the  'revolutionary  change  in  the  cost  of  liv- 
ing' is  one  which  'unless  modified  by  further  economic  disturbance  is 
likely  to  be  permanent  or  to  continue  for  a  long  time  to  come.' 
"Very  truly  yours, 

"Arthur  S.  Tuttle, 

"Chairman,    Committee   on    Clas- 
sification   and    Compensation    of 
Engineers,     and    of      State     and 
Municipal  Section." 
"New  York,  August  27th.  1919." 

Committee  on  Development 

A  meeting  of  the  Committee  on  Development  of  the  Society  will 
be  held  at  the  New  Michigan  Union,  Ann  Arbor,  Mich.,  beginning  on 
September  22d,  1919.  It  is  expected  that  the  Committee  will  conclude 
its  work  at  this  meeting  and  that  its  final  report  will  be  ready  for 
presentation  to  the  Board  of  Direction  at  its  meeting  on  October 
14th.  1919. 


800  ITEMS  OF  INTEREST  [Society  Affairs. 

INFORMATION  FROM  THE  NATIONAL  SERVICE  COMMITTEE  OF 
ENGINEERING   COUNCIL,   WASHINGTON,   D.   C* 

The  Engineer  Corps  under  the  Proposed  Army  Reorganization 

The  so-called  "Army  Reorganization  Bill"  now  before  Congress 
provides  for  a  largely  increased  Corps  of  Engineers.  The  total  engi- 
neer personnel  under  the  Regular  Army  organization  now  provided 
by  law  is  12  933,  while  the  bill  before  the  Senate  Committee  on  Military 
Affairs  authorizes  an  enrollment  of  28  338.  The  reorganization  scheme 
provides  that  the  Chief  of  Engineers  shall  have  the  rank  of  Major- 
General,  whereas  under  the  present  law  he  is  a  Brigadier-General. 
Two  brigadier-generals  are  provided  and  the  number  of  colonels  is 
increased  from  23  to  43 ;  lieutenant-colonels  from  30  to  52 ;  majors  from 
72  to  134;  captains  from  152  to  322;  and  first  lieutenants  from  148  to 
431. 

There  is  much  speculation,  inside  as  well  as  outside  of  the  Service, 
as  to  the  source  from  which  this  largely  increased  personnel  of  engi- 
neer officers  will  be  secured.  It  seems  apparent  that  a  large  number 
of  the  newly  created  commissions  must  be  filled  through  the  Reserve 
Corps  or  otherwise.  Unless  some  fundamental  change  is  made  in  the 
method  of  selecting  engineer  officers  from  among  West  Point  graduates 
a  large  proportion  of  the  engineer  officers  in  service  will  lack  those 
exclusive  qualifications  which  have  heretofore  characterized  the  Corps 
by  reason  of  the  fact  that  engineer  officers  are,  under  the  present  law, 
selected  from  West  Point  graduates  who  have  attained  the  highest 
rank  in  academic  studies. 

It  is  reported  that  since  the  signing  of  the  armistice  about  1  500 
Regular  Army  officers  have  presented  their  resignations,  and  these 
include  a  number  of  engineer  officers. 

The  National  Budget 

A  National  Budget  System  is  favored  by  both  the  Republican  and 
Democratic  parties.  A  resolution  has  been  adopted  in  both  Houses, 
whereby  select  committees  on  the  budget  system  have  been  appointed 
consisting  of  10  members  on  the  Senate  Committee  and  12  members 
on  House  Committee.  To  these  committees  will  be  referred  all  reports 
on  bills,  resolutions,  and  documents  for  the  establishment  of  a  National 
Budget  System  and  proposed  changes  in  dealing  with  appropriations, 
estimates,  and  expenditures.  An  outline  of  the  budget  plans  for  our 
own  Government  and  the  budget  system  used  in  foreign  countries  has 
been  submitted  together  with  an  outline  of  the  essentials  of  the  budget 
system  and  anticipated  results.  The  House  Committee  is  to  frame  and 
present  proposed  legislation  for  a  Budget  System  on  or  before  March 
1st,  1920. 

*  An  additional  item  under  tliis  heading  on  "War  Equipment  for  Trade  and 
Technical  Schools  and  Universities,"  will  be  found  on  p.  818. 
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Urges  Appointment  of  an  Engineer  on 
Interstate   Commerce   Commission 

The  following  self-explanatory  letter  was  sent  on  August  14tli, 
1919,  by  J.  Parke  Channing,  President  of  Engineering  Council,  to 
President  Wilson : 

"The  President, 

"The  White  House, 
"Washington,  D.  C. 

"Sir. — The  transportation  systems  of  our  country  are  largely  the 
creations  of  its  professional  'Engineers.  This  statement  can  be  made 
without  disparagement  to  the  statesmen,  the  financiers,  the  manu- 
facturers, the  lawyers,  the  educators,  the  mechanics,  the  laborers  and 
many  others,  who,  with  the  Engineers,  have  contributed  to  the  devel- 
opment of  transportation.  Through  all  stages  of  preliminary  explora- 
tion, final  survey,  construction,  upkeep  and  operation,  in  financial 
management,  and  in  adjustment  of  the  relations  of  transportation  to 
the  public,  the  genius  and  knowledge  of  the  Engineer  are  essential. 
Not  only  in  technical  physical  matters,  but  also  in  determinations  of 
policy,  his  contributions  have  supplemented  and  must  ever  supple- 
ment those  of  other  men.  These  declarations  hold  good  for  all  the 
carriers  of  commerce,  by  rail,  by  highway,  by  water,  by  pipe-line,  by 
wire,  or  by  air.  Hence,  it  follows  that  the  body  established  by  Gov- 
ernment to  regulate  the  commerce,  the  carriers,  and  the  ways  of  com- 
munication, embracing  so  many  engineering  features,  should  number 
among  its  nine  members,  men  of  engineering  training  and  experience. 
"Engineering  Council,  being  aware  of  a  vacancy  on  the  Inter- 
state Commerce  Commission,  begs  leave  to  request  the  Chief  Executive 
that,  in  filling  this  vacancy,  he  give  earnest  thought  to  the  selection 
of  a  man  who,  to  his  other  qualifications,  adds  the  training  and  experi- 
ence of  an  engineer  familiar  with  transportation  problems. 

"Engineer  members  wisely  chosen  would  bring  to  the  investiga- 
tions and  deliberations  of  the  Interstate  Commerce  Commission  not 
only  technical  knowledge  of  great  value,  but  also  experience  in  execu- 
tive duties,  a  judicial  attitude  gained  through  the  direction  of  work 
under  contracts,  minds  of  analytical  habit,  familiarity  with  costs  of 
construction  and  operation,  experience  in  dealing  with  employes  of 
many  vocations,  and  integrity  of  thought  cultivated  by  that  inescap- 
able obedience  to  the  laws  of  Nature  involved  in  the  practice  of  this 
profession.  The  Engineer's  training  fits  him  for  that  mode  of  think- 
ing which  is  indispensable  to  impartiality  of  judgment.  One  impor- 
tant function  of  the  Commission  is  valuation  of  public  utilities  and 
another  is  the  determination  of  relationships  and  responsibilities  of  the 
management  of  such  utilities  to  the  public.  No  other  body  of  men 
has  given  so  extensive  and  so  scientific  consideration  to  these  matters 
as  have  members  of  the  Engineering  Profession. 

"Council's  purpose  is  not  to  further  the  interests  of  any  individual 
or  group,  but  solely  to  serve  the  Nation  by  strengthening  one  of  its 
most  important  regulatory  bodies.  Upon  the  wisdom,  intelligence,  and 
courage  of  this  Commission  depend  in  large  measure  the  commercial 
welfare  of  the  country.    It  is  believed  that  the  Engineering  Profession 
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can   and   should   contribute   to   the   country's   well-being   through   the 
channel  of  membership  in  the  Interstate  Commerce  Commission. 

"Very  respectfully, 

"J.  Parke  Channing, 

■     "Chairman." 

The  following  letter  on  the  same  subject  was  sent  to  President 
Wilson  under  date  of  August  22d,  1919,  by  Francis  Lee  Stuart,  M. 
Am.  Soc.  C.  E.,  President  of  the  Society  of  Terminal  Engineers : 

"The  President, 

"The  White  House, 
"Washington,  D.  C. 

"Sir. — -The  Committee  on  National  Terminal  Affairs  of  the  Society 
of  Terminal  Engineers,  being  aware  of  a  vacancy  on  the  Interstate 
Commerce  Commission,  wishes  to  express  to  the  President  that  it  is 
the  earnest  desire  of  the  Society  of  Terminal  Engineers  that  in  filling 
this  or  other  positions  on  the  Interstate  Commerce  Commission,  he 
will  give  serious  thought  to  the  selection  of  men  who,  in  addition  to 
their  other  qualifications,  have  had  the  training  and  experience  of  an 
engineer  familiar  with  transportation  problems. 

"The  Society  urges  that  the  Engineering  Profession  which  has  con- 
tributed so  largely  to  the  creation  and  usefulness  of  all  the  transporta- 
tion systems  of  this  country,  be  represented  in  the  membership  of 
the  Interstate  Commerce  Commission,  believing  that  the  training  and 
attitude  of  mind  of  the  engineer  which  have  added  so  greatly  to  our 
national  prosperity  in  the  past  will  be  of  a  similar  usefulness  to  the 
nation  in  solving  the  problems  which  are  to  come  before  the  Com- 
mission in  the  future. 

"Very  respectfully, 

"Francis  Lee  Stuart, 
"President,  Society  of  Terminal  Engineers." 

Professions    not    Organized    for    Collective    Bargaining 

Writing  for  the  New  York  Tribune  commenting  on  the  recent 
actors'  strike,  Heywood  Broun  says: 

"The  actor  is  in  a  disadvantageous  business  position  as  long  as  he 
must  bargain  individually.  This  is  so  generally  recognized  that  the 
right  of  collective  bargaining  has  been  won  in  almost  every  other 
industry  in  the  United  States.  Of  course,  objection  may  be  made  that 
professions  may  not  be  unionized  as  trades  are.  One  may  say  that 
lawyers  and  ministers  and  college  professors  are  not  organized.  That 
is  true,  but  it  does  not  seem  to  us  to  redound  to  the  sagacity  of  the 
lawyers,  the  ministers  and  the  college  professors  whose  working  condi- 
tions are  on  the  average  very  much  worse  than  those  of  printers  and 
other  skilled  workingmen  who  have  profited  by  organization.  Mary 
McArthur,  the  English  labor  leader,  recently  pointed  out  in  an  address 
that  the  janitors  of  English  schools  drew  higher  pay  than  English 
school  teachers.  You  may  use  this  if  you  choose  as  an  argument 
against  the  unionization  of  janitors,  but  we  prefer  to  interpret  it  as 
an  argument  for  the  organization  of  teachers." 
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American    Institute   of    Consulting   Engineers    Criticizes   the 
Plumb  Plan  for  Railroads 

The  Council  of  the  American  Institute  of  Consulting  Engineers, 
under  date  of  August  19th,  1919,  addressed  the  following  letter  to  the 
President  of  the  United  States: 

"The  Council  of  the  American  Institute  of  Consulting  Engineers 
has  given  much  consideration  to  the  statement  appearing  in  the  public 
press  on  August  3d,  1919,  signed  by  the  executive  heads  of  the 
Brotherhoods  of  Locomotive  Engineers,  Eailway  Trainmen,  Loco- 
motive Firemen  and  Enginemen,  and  the  Order  of  Railway  Conductors, 
respectively,  and  also  by  the*  President  of  the  Railway  Department  of 
the  American  Federation  of  Labor. 

"In  view  of  the  coercive  and  somewhat  threatening  tone  of  this 
statement  and  the  fallacies  in  the  economic  arguments  presented  in 
it,  the  Council  feels  impelled  by  a  sense  of  public  duty  to  address  you 
upon  the  subject,  and  file  copies  of  this  communication  with  the  com- 
mittees of  Interstate  Commerce  of  the  two  Houses  of  Congress. 

"This  Institute  fairly  represents  the  thought  and  sentiments  of  the 
Civil  Engineering  Profession  which  has  played  such  an  important  part 
in  the  development  of  our  railway  systems — a  profession  which  has 
been  the  pioneer  in  the  location  and  construction  of  the  railways  and 
has  taken  a  progressive  and  leading  part  in  their  scientific  operation. 
In  view  of  these  facts  we  feel  that  our  analysis  of  the  statement  of  the 
Brotherhoods  merits  full  consideration. 

"The  statement  contains  an  argument  for  an  increase  of  wages  for 
the  railway  employes  as  a  privileged  class  and  a  plea  for  a  somewhat 
startling  solution  of  the  railroad  problem,  in  that  the  latter  contem- 
plates Government  ownership  of  the  railroads  with  management  in 
which  the   Brotherhoods  practically   dominate. 

"(1)  The  statement  is  made  that  T,abor  faces  a  persistently  serious 
situation  due  to  the  cost  of  living  and  the  impossibility  of  wages 
keeping  pace  with  the  depreciation  of  money.'  We  suggest  in  answer 
that  railroad  labor  does  not  face  any  more  serious  situation  than  that 
which  confronts  the  average  American  citizen,  especially  the  clerical 
and  professional  classes  and  the  majority  of  investors,  most  of  whom 
are  indeed  suffering  more  severely  than  railroad  labor. 

"(2)  The  statement  is  made  that  'The  railroad  employes  are  in  no 
mood  to  brook  the  return  of  the  lines  to  their  former  control.'  The 
natural  inference  formed  from  this  coercive  language  is  that  the  rail- 
road employe  has  forgotten  the  vested  property  rights  guaranteed  by 
our  Constitution,  as  well  as  the  relation  which  the  transportation  sys- 
tem of  the  country  bears  to  the  interests  of  the  general  public. 

"(3)  The  statement  is  made  that  '*  *  *  inflated  profits  and 
the  cost  of  goods  mount  faster  than  the  wage  level.  A  few  grow 
wealthy  and  the  multitude  is  impoverished.'  We  will  show  later  from 
statistics  that  this  is  an  erroneous  statement.  It  is  a  matter  of  com- 
mon knowledge  that  the  many  are  less  impoverished  to-day  than  in  any 
other  period  of  our  country's  history.  At  no  time  has  railroad  labor 
enjoyed  more  of  the  luxuries  of  life  than  now. 

"(4)  The  statement  further  adds:  'Not  only  have  we  suffered  from 
inadequate   wages,   but   the  public   has   paid   an   extortionate   tax   for 
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transportation,  a  tax  based  on  inflated  values.  *  *  *'  Our  search  of 
available  statistics  reveals  the  following  as  an  answer  to  the  foregoing 
quotation : 

Monilily  Wages  per  Man  of  all  Railway  Labor 

1916 $75.00 

1917 90.00 

1918 110.00 

1919 125.00 

"The  average  wage  paid  is  now  such  that  any  further  and  material 
general  increase  cannot  be  justified  unless  it  is  to  be  assumed  that 
railway  labor  is  entitled  to  preferential  treatment  as  compared  to 
workers  in  other  fields. 

"It  is  stated  that  the  average  increase  of  wages  paid  the  members 
of  the  four  railroad  Brotherhoods  since  1916  has  amounted  to  about 
$800  per  annum,  an  increase  of  more  than  60  per  cent.  In  addition 
to  previously  granted  increases  in  wages,  the  press  states  that  requests 
for  further  increases,  now  in  process  of  formulation  but  not  officially 
presented,  will,  in  the  instance  of  the  four  Brotherhoods,  amount  to 
approximately,  $300  000  000  per  annum,  and  that  the  requests  of  other 
units  of  railroad  workers  who  have  already  asked  increases,  and  those 
who  are  preparing  to  do  so,  will  amount  to  an  additional  $500  000  000 
per  annum,  or  a  total  of  $800  000  000  per  annum,  a  startling  amount 
in  the  face  of  existing  deficits  of  railroad  operating  income. 

"During  the  periods  named  rates  have  averaged  as  follows: 

Revenue  per  Passenger  per  Mile  (cents) 
1916  1917  1918 

2.04  2.09  2.60 

Revenue  per  Ton  per  Mile  (mills) 
7.07  7.15  9.0 

Increase  1%  26% 

"These  rates  compared  with  those  which  obtain  elsewhere,  show 
that  our  people  enjoy  a  much  lower  charge  for  freight  than  any  other 
country  in  the  world,  and  the  statement  that  our  rates  for  transporta- 
tion are  extortionate  is  not  justified. 

"The  figures  for  1918  given  above  also  reflect  the  increase  of  pas- 
senger and  freight  rates  made  under  Government  operation  to  meet 
the  increased  payrolls,  and  the  Director  General  of  Railroads  has 
recently  stated  that  these  increased  rates  are  not  sufficient  to  meet  the 
existing  railroad  payrolls,  and  that  a  further  increase  of,  approxi- 
mately, 10%  will  be  needed  to  offset  the  continued  deficit  of  opera- 
tion. 

"We  respectfully  suggest  that  the  above  figures  refute  the  state- 
ment of  the  Brotherhoods  that  they  are  suffering  from  inadequate 
wages.  Our  investigations  show  that  railway  wages  have  increased 
faster  than  the  cost  of  living,  which  is  contrary  to  the  statements  made 
by  the  Brotherhoods.  The  cost  of  living  from  1914  to  March,  1919, 
has  increased  61%,  whereas  all  railway  wages  have  increased  92  per 
cent.     We  respectfully  invite  your  attention  to  an  accompanying  dia- 
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UNITED  STATES 
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gram  which  graphically  shows  the  trend  of  railway  wages,  rates,  and  the 
cost  of  living. 

"(5)  Mention  is  made  of  ^The  railrdad  profiteers  *  *  *  of 
Wall  Street.'  This  is  a  generality  that  hardly  needs  refutation  but  is, 
however,  deserving  of  criticism. 

"In  1916  there  were  30  706  miles  of  railroads  in  the  hands  of 
receivers,  showing  to  what  low  ebb  railroad  credit  had  sunk,  and  the 
consequent  financial  condition  of  the  alleged  'profiteers'.  Statistics 
show  that  the  great  bulk  of  railroad  securities  is  not  held  in  'Wall 
Street',  as  the  term  is  commonly  used.  On  the  contrary,  there  are  no 
securities  of  our  Commonwealth  more  broadly  held  by  our  people  than 
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our  railroad  securities,  excepting  war  issues  of  Government  bonds. 
There  are,  approximately,  700  000  stockholders  of  our  railroads  whose 
holdings  average  about  $13  000  par  per  stockholder.  From  the  records 
obtainable  in  respect  to  the  distribution  of  railroad  bonds,  we  find  that 
the  savings  banks  of  our  country  own  about  $1  214  000  000  and  the 
other  banks  about  $472  000  000,  making  a  total  of  $1686  000  000. 
There  are  more  than  11  000  000  depositors  in  the  savings  banks  who 
are  directly  interested  in  these  bonds,  because  their  savings  have  been 
invested  in  them.  In  addition,  our  insurance  companies  hold  bonds 
of  about  $1520  000  000  and  there  are  34  000  000  insurance  policy 
holders  whose  policies  are  in  no  small  measure  secured  by  these 
investments.  As  there  are,  according  to  the  last  published  report  of 
the  Interstate  Commerce  Commission,  about  $10  000  000  000  worth  of 
railroad  bonds  in  the  hands  of  the  public,  then  $3  206  000  000,  or  32% 
of  them  are  held  by  insurance  companies  and  banks  in  which  the 
public  has  a  direct  and  personal  interest. 

"Another  point  of  public  interest  it  seems  to  us  is  the  fact  that  the 
four  Brotherhoods  have,  according  to  the  American  Federation  of 
Labor,  a  membership  of  480  000,  all  of  whom  are  not,  however,  em- 
ployed upon  the  railroads.  According  to  the  last  Interstate  Commerce 
Commission  report  about  322  000  trainmen  are  engaged  upon  the 
steam  railroads,  as  compared  with  a  total  number  of  all  railroad 
employes  of  1  800  000.  It  is,  therefore,  plainly  seen  that  the  power- 
ful and  well  organized  labor  organizations  which  bespeak  your  con- 
sideration and  that  of  Congress  in  favor  of  their  solution  of  the  rail- 
road problem,  and  their  threatening  demands  in  respect  to  an  imme- 
diate increase  in  wages,  comprise  only  about  18%  of  all  the  railroad 
workers.  For  your  consideration,  and  to  show  that  the  railroad 
workers  are  a  comparatively  small  proportion  of  our  total  citizenry 
engaged  in  gainful  pursuits,  we  submit  the  following  from  the  latest 
census  reports. 

Male  Employes 
Occupation.  of  All  Ages. 

Agricultural  pursuits 14  777  000 

Mining  and  minerals 1 109  000 

Manufacturing  industries 11  484  000 

Transportation,  all  classes 3  264  000 

Trade 4  156  000 

Public  service 528  000 

Professional  service 1  912  000 

Domestic  and  personal  service 4  285  000 

Clerical   1  938  000 

Miscellaneous 750  000 

Total    ...' 43  206  000* 

"The  percentage  of  all  males  in  the  transportation  service  (includ- 
ing trolley  lines  and  other  means  of  transportation)  is  7.7%  of  the 
total;  those  engaged  on  steam  railroads  4.2%  of  the  total,  and  the 
members  of  the  Brotherhoods  only  0.8  of  1%  of  the  total  males  engaged 
in  gainful  pursuits.  It  is  the  larger  percentage  for  whom  we  bespeak 
your  consideration.  

*100  units  ignored. 
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"(G)  The  statement  is  also  made  the  'The  cost  of  capital  would  be 
reduced  from  the  present  6  to  7%  paid  to  Wall  Street  to  4%  paid  upon 
government  securities'. 

"This  we  aflfirm  to  be  a  serious  misstatement.  The  last  report  of 
the  Interstate  Commerce  Commission  shows  that  the  average  annual 
interest  rate  on  the  total  bonds  outstanding  against  the  railroads  of 
this  country  was  4.9%,  and  upon  the  stock  of  our  railroads  but  3.91%, 
so  that  the  statement  in  respect  of  the  7%  as  the  cost  < of  capital 
employed  is  entii'ely  erroneous  and  misleading. 

"The  rate  of  interest  on  our  Government  bonds  prior  to  our  entry 
into  the  war  was  indeed  less  than  the  interest  paid  upon  the  railroad 
securities,  due  in  part  to  pdvileges  enjoyed  by  the  holders  of  Govern- 
ment securities  which  are  accepted  as  security  for  notes  issued,  depos- 
its, reserves,  etc.  It  is  significant  that  the  last  loan,  popularly  called 
the  Victory  Loan,  carried  an  interest  rate  of  4|  per  cent.  Our  net 
public  debt  on  April  1st,  1917,  was  $1  207  827  886,  a  per  capita  debt  of 
$11.59.  On  May  31st,  1919,  the  total  gross  debt  was  $25  921 151  273.75, 
or  about  twenty  times  greater,  making  a  per  capita  debt  of  about  $230. 
It  is  believed  that  the  valuation  of  the  railroads  has  progressed  at 
least  far  enough  to  enable  us  to  estimate  that  any  fair  valuation  of 
the  railroads  of  our  country  will  approximate  $18  000  000  000.  Should 
the  Government  either  assume  this  obligation  or  take  over  the  rail- 
roads as  suggested  by  the  Brotherhoods,  it  follows  that  the  Govern- 
ment credit  will  be  extended  to  the  amount  of  $18  000  000  000,  and  we 
feel  assured  that  this  amount  of  additional  capital  will  not  be  avail- 
'able  at  less  than  a  5%  interest  rate.  Furthermore,  the  increase  of 
the  public  debt  would  depress  the  value  of  the  war  loan  held  by  millions 
of  our  patriotic  people. 

"While  the  whole  problem  of  our  transportation  system  is  under 
consideration,  we  suggest  the  scrutiny  of  all  legislative  restrictions 
which  have  been  imposed  upon  the  railroads  and  which  have  led  to 
increased- operating  charges  without  compensating  advantages  to  the 
public.  A  specific  case  in  point  is  what  is  commonly  termed  the  'full- 
crew  law'. 

"We  feel  that  the  remedy  for  the  present  high  cost  of  living  rests 
not  in  increased  wages,  but  in  increased  production,  which  largely 
rests  in  the  hand  of  labor,  in  that  increased  efiiciency  and  energy  on 
their  part  will  stimulate  the  output,  resulting  in  increased  output  per 
unit.  Recent  inquiries  and  searches  have  revealed  the  fact  that  the 
output  per  unit  has  been  decreasing  in  late  years,  coincidently  with 
the  increase  in  wages  and  shorter  hours  and,  consequently,  until  this  is 
corrected  by  greater  individual  industry,  living  costs  cannot  become 
normal. 

"We  commend  and  endorse  your  recent  remarks  that  strikes  and 
labor  unrest  retard  production  in  general  and  increase  the  cost  of  all 
commodities,  and  we  believe  that  your  continued  influence  in  this  direc- 
tion will  result  in  better  labor  discipline  without  which  efficiency  is 
impossible. 

"We  hope  we  have  advanced  a  sufficient  answer  to  the  demands  of 
the  Brotherhoods  to  show  the  fallacy  of  their  arguments  and  the 
unstable  economic  foundation  of  their  proposed  solution  of  the  rail- 
road problem.     We  plead  for  a  fair  and  comprehensive  investigation 
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of  the  subject  of  increased  wages.  We  feel  that  any  increase  of  rail- 
road wages  should  be  considered  with  the  greatest  caution,  being 
mindful  of  the  conditions  reflected  in  the  above  statistics.  We  remem- 
ber that  all  classes  of  our  people  are  confronted  with  the  same  con- 
ditions as  the  railroad  Brotherhoods  and  that  they  are  considering  the 
subject  with  patience  and  a  mutual  understanding  that  should  suggest 
to  the  Brotherhoods  an  equal  consideration  of  the  public  good.  Inso- 
far as  the/ plan  proposed  by  the  railroad  Brotherhoods  for  the  solution 
of  the  difficult  railroad  problem  is  concerned,  we  hope  that  you  will  use 
your  great  influence  against  it  and  urge  some  other  plan  which  is  based 
upon  sound  economic  policy." 

Treasury    Department    Urges    Thrift 

The  people  in  many  parts  of  the  United  States  are  virtually  in 
league  with  the  profiteers,  according  to  William  Mather  Lewis,  Director 
of  the  Savings  Division  of  the  Treasury  Department,  who  has  returned 
to  Washington  after  visiting  the  various  Federal  Reserve  Districts. 

"A  veritable  'orgy  of  extravagant  buying  is  going  on,"  he  is 
reported  as  saying,  "the  reaction  from  the  careful  use  of  money 
during  war  time  is  widespread  and  disturbing.  Retailers  are  securing 
goods  from  jobbers  without  arguing  about  prices,  if  they  can  only  be 
assured  of  immediate  delivery.  They  know  their  customers  will 
scramble  for  the  goods,  regardless  of  cost.  Thus,  with  an  abnormal 
demand  and  a  limited  output,  nothing  else  can  be  expected  than  high 
prices.  It  is  a  natural,  though  deplorable,  consequence  that  profiteers 
abound. 

"The  people  must  return  to  the  policy  of  careful  buying  and  reg- 
ular saving  if  they  wish  to  help  the  situation.  The  Treasury  Depart- 
ment, in  order  to  combat  this  artificial  situation,  is  intensifying  and 
speeding  up  its  thrift  campaign.  Statements  on  the  priijciples  of 
finance  and  the  laws  of  investment  and  budgetry  are  being  brought 
to  workers  in  factories;  to  farmers;  to  business  and  professional  men; 
and  members  of  women's  organizations  by  means  of  printed  publicity 
and  the  spoken  word.  A  nation-wide  attack  upon  swindlers  who  are 
persuading  people  to  dispose  of  their  Liberty  Bonds  and  War  Savings 
Stamps  is  also  being  inaugurated. 

"Throughout  New  England,  savings  and  thrift  organizations 
already  are  exerting  their  combined  efforts  to  combat  increased  cost 
of  the  necessities  of  life.  Savings  directors  and  hundreds  of  officers 
of  savings  societies  are  taking  the  lead  in  disseminating  information 
as  to  fair  prices. 

"In  their  communities  they  are  aiding  the  determination  and  pub- 
lication of  fair  prices  and  in  curbing  unjust  profits.  They  are  fol- 
lowing "the  plan  of  campaign  recently  outlined  by  Governor  W.  P.  C. 
Harding,  of  the  Federal  Reserve  Board,  to  promote  regular  and  effi- 
cient work  to  increase  production  and  insure  reasonable  economies  to 
devote  that  production  to  necessities  rather  than  extravagances  or 
luxuries. 

"Steps  are  being  taken  to  insure  similar  efforts  throughout  the 
other  Federal  Reserve  Districts." 
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What  the  Army  Engineers  Did  in  France 

The  Engineer  organization,  in  the  form  it  had  assumed  when  hos- 
tilities ended,  consisted  essentially  of  the  following  foi;r  main  branches 
or  divisions  under  the  Chief  Engineer,  American  Expeditionary  Forces, 
whose  headquarters  were  at  Headquarters,  Service  of  Supply,  Tours, 
France:  (1)  Assistant  to  the  Chief  Engineer,  A.  E.  F.,  at  General 
Headquarters;  (2)  Division  of  Construction  and  Forestry;  (3)  Division 
of  Military  Engineering  and  Engineer  Supplies ;  (4)  Division  of  Light 
Railways  and  Roads. 

Of  all  the  technical  sei-vices  of  the  American  Expeditionary  Forces 
the  Engineer  Department  was  the  largest.  On  November  11th,  1918, 
there  were  under  the  direct  command  or  the  technical  supervision  of 
the  Chief  Engineer,  A.  E.  F.,  174  000  Engineer  troops,  distributed  as 
follows : 
Character  of  Service  :  Officers  and  Men  : 

With  Armies   86  400 

Miscellaneous 18  500 

(Including     troops     in     training,     at     schools, 
shops,  etc.) 

Construction    43  000 

(In  the  Service  of  Supply  under  the  Division  of 
Construction   and   Forestry.) 

Forestry    18  500 

Supplies    7  600 

Total  Engineer  Troops  under  C.  E.,  A.  E.  F 174  000 

In  addition  there  were  engaged  on  road  and  construction  work  in 
the  A.  E.  F.,  mainly  under  the  supervision  of  the  Division  of  Construc- 
tion and  Forestry,  about  34  500  troops  of  other  arms  of  the  Service, 
34  000  civilians  and  15  000  prisoners. 

In  addition  to  the  work  of  the  Engineer  Troops  operating  with  the 
Armies,  which  maintained  lines  of  communication,  built  bridges,  fought 
as  Infantry,  conducted  camouflage,  searchlight,  flash  and  sound  rang- 
ing, water  supply  activities  and  many  other  special  functions,  the 
Engineers  up  to  the  end  of  1918  (unless  otherwise  noted)  accomplished 
the  following  results  in  the  A.  E.  F. 

Division  of  Construction  and  Forestry 
Shelter  for  Troops. — A  total  of  15  039  barracks  were  erected  which 

represented  285  miles  of  barracks  placed  end  to  end. 

Hospitalization. — Space  for   §80  000  beds  was  provided,   of  which 

145  913  represented  new  construction.    New  construction  was  equivalent 
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to  7  700  hospital  barracks,  20  by  100  ft.,  which  represented  146  miles 
in  wards. 

Ports. — Docks  for  ten  vessels  were  constructed  at  Bassens.  These 
were  4  100  ft.  long  and  were  equipped  with  switching  facilities,  ware- 
houses, etc.  For  3  months  the  average  daily  tonnage  discharged  at 
American  Bassens  was  3  700  tons.  Docks  at  other  ports  for  the  use  of 
sea-going  ships  were  completed  or  partly  completed  when  work  was 
stopped  by  the  armistice.  Eighty-nine  berths,  totaling  7  miles,  were 
either  built  or  acquired  from  the  French. 

Lighterage. — A  dock,  750  ft.  long,  at  St.  Loubes  was  completed;  84 
lighters  and  7  derricks  barges  were  constructed. 

Railroads. — Nine  hundred  and  forty-seven  miles  of  standard  gauge 
railroad  (most  of  it  in  yards)  were  completed,  approximately  the  dis- 
tance between  Chicago  and  New  York  City ;  a  6-mile  cut-off  at  Nevers, 
requiring  a  bridge  across  the  Loire  River,   2  190  ft.  long,  was  built. 

Storage  Depot  Warehouses. — Covered  storage  space  constructed, 
was  21  972  000  sq.  ft.,  or  500  acres,  providing  space  for  90  days'  reserve 
supplies  for  2  120  000  men. 

Remount  Depots  and  Yeterinary  Hospitals. — Remount  space  was 
provided  for  39  000  animals  and  Veterinary  Hospital  space  for  23  000 
animals. 

Water  Supply  and  Seiverage. — Kuch  work  was  done  to  give  pure 
water  to  troops.  The  supply  of  water  for  many  large  cities  was  chlori- 
nated under  Engineer  control.  Four  million  gallons  per  day  were 
developed  by  artesian  wells  in  the  Bordeaux  region.  Pipe  for  sewerage 
in  the  Mesves  Hospital  project  alone  required  28  miles  and  for  water 
supply  the  same  quantity.  Large  municipal  water  supply  developments 
were  made  at  Brest  and  St.  Nazaire. 

Refrigeration. — A  refrigeration  plant  was  built  at  Gievres  with  daily 
capacity  of  5  200  tons  of  meat  and  375  tons  of  ice.  Three  other  plants 
were  built. 

Baheries. — Mechanical  bakeries  to  produce  500  000  lb.  of  bread  every 
24  hours  were  constructed  at  Is-sur-Tille.  The  constrviction  of  bakeries 
of  80  000  lb.  capacity  in  three  other  cities  was  stopped  by  the  armistice. 

Poiver  Plants. — Electric  power  was  obtained  from  existing  sources 
and  by  new  construction  in  the  form  of  central  stations  and  trans- 
mission  lines. 

Oil  and  Gas  Storage. — By  the  construction  of  tanks  at  the  sea  coast, 
storage  was  provided  for  150  000  bbl.  Sixty-nine  300-bbl.  tanks  and  one- 
hundred  and  fifty  150-bbl.  tanks  were  manufactured  for  distributing 
stations.  Seventeen  complete  storage  stations,  including  pumps,  were 
put  in  operation. 

Forestry. — Eighty-one  mills  were  in  operation  in  October.  The 
total    production    to    December    1st    was:      189  564  000    ft.    b.    m.  -of 
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lumber;  2  728  000  standard  gauge  ties;  923  560  narrow  gauge  ties; 
1739  000  poles  and  pit  props;  892  200  steres  of  fuel  wood;  38  200 
pieces  of  piling.     The  fuel  wood,  if  corded,  would  extend  375  miles. 

Roads. — The  maintenance  and  repair  of  300  miles  of  road  and  90 
miles  of  new  roads  in  the  S.  O.  S.,  exclusive  of  the  Advance  Section, 
was  accomplished. 

Division  of  Military  Engineering  and  Engineer  Supplies 
Engineer  Supplies. — From  March  to  December  31st,  1918,  the 
total  tonnage  of  Engineer  supplies  received  from  the  United  States  was 
1  496  489 ;  total  tonnage  received  from  all  sources  was  3  255  121.  On 
November  11th,  1918,  the  total  covered  space  occupied  by  Engineer 
supplies  was  764  000  sq.  ft.  Total  open  space  occupied  was  14  352  000 
sq.  ft.  Nine  storage  depots  were  maintained.  Repair  shops  were  oper- 
ated to  care  for  Engineer  supplies.  Shops  made  100  firing  platforms  for 
75-mm.  guns,  30  ponton  wagons,  one  hundred  500-gal.  water  tanks, 
and  completed  more  than  2  000  orders  before  the  armrstice. 

Cement  Mills. — Seven  cement  mills  were  operated  by  Engineer 
troops,  producing  55  000  tons,  or  315  000  bbl.,  of  cement  during  five 
months'  operation.  Concrete  pipe  amounting  to  more  than  100  miles 
was  made  for  A.  E.  F.  use. 

DnisiON  OF  Light  Railavays  and  Roads 
Light  Railways. — Total  tonnage  handled  up  to  February  1st,  1919, 
was  860  652,  of  which  166  202  tons  was  ammunition.  In  one  week 
10  600  tons  of  ammunition  were  handled.  In  six  nights,  23 135 
soldiers  were  carried.  The  daily  net  tonnage  handled  in  October,  1918, 
was  8  100.  In  one  week  10  700  tons  of  rations  were  handled.  At  the 
time  of  the  armistice  2  240  km.  of  light  railway  were  in  operation,  of 
which  1 740  km.  had  been  taken  from  the  Germans,  the  remainder 
having  been  newly  constructed  or  rebuilt.  On  November  11th,  165 
locomotives  and  1  695  cars  were  available  for  use.  In  five  hours,  135 
men  laid  14  200  ft.  of  light  railway  track.  Ten  shop  buildings,  70  000 
sq.  ft.  total  area,  were  constructed  at  Abainville;  125  acres  were  occu- 
pied by  shop  project;  2  300  cars  were  erected;  and  140  locomotives 
repaired. 

An  appreciation  of  the  services  of  the  Engineers  is  contained  in  the 
following  letters  from  the  Commander-in-Chief: 

"20  February,  1919. 
"Major  General  William  C.  Langfitt, 
"Chief  Engineer,  A.  5-  F. 
"My  dear  General  Langfitt. — As  the  activities  of  our  army  in 
France  draw  to  a  close,  I  desire  to  express  to  you,  and  through  you  to  the 
officers,  enlisted  men  and  civilian  personnel  of  the  Engineer  Depart- 
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ment,  my  appreciation  of  their  loyal  and  energetic  work,  which  contrib- 
uted so  greatly  to  our  success. 

"The  various  units  attached  to  combat  troops  distinguished  them- 
selves at  all  times  in  the  assistance  which  they  rendered.  The  Division 
of  Construction  and  Forestry,  with  limited  resources  at  its  disposal  and 
under  conditions  of  extreme  severity,  more  than  met  the  many  demands 
made  upon  it.  The  Department  of  Light  Railways  and  Roads  fur- 
nished the  indispensable  link  between  the  railheads  and  the  front 
lines  for  the  transportation  of  troops  and  supplies,  and  for  the  evacu- 
ation of  sick  and  wounded.  Its  record  in  the  construction  and  oper- 
ation of  light  railways  and  roads  has  seldom  been  equalled. 

"The  many  other  services  of  the  Engineer  Department,  connected 
with  the  acquisition  and  distribution  of  engineer  supplies,  particularly 
those  needed  for  combat  operations,  were  so  conducted  that  our  forces 
never  lacked  lor  any  essential. 

"The  Engineer  Department  has  made  a  proud  record  for  itself,  and 
it  gives  me  pleasure  to  express  to  you  my  sincere  thanks  and  admira- 
tion, and  that  of  your  comrades  of  the  American  Expeditionary  Forces, 
for  its  splendid  achievements. 

"Sincerely  yours, 

"John  J.  Pershing." 

"28  March,  1919. 
"Brigadier  General  Edgar  Jadwin, 

"Director,  Construction  and  Forestry, 

"Through  Chief  Engineer,  American  E.  F. 

"My  Dear  General. — ISTow  that  hostilities  have  ceased,  it  gives  me 
great  pleasure  to  thank  you,  and  through  you  the  officers  and  soldiers  of 
your  organization,  for  the  splendid  work  you  have  accomplished. 

"The  Division  of  Construction  and  Forestry  required  the  services 
and  unselfish  efforts  of  experts  in  many  lines  of  skilled  endeavor.  It 
is  a  source  of  deep  pride  and  satisfaction  that  numbers  of  this  type 
of  men  responded  readily,  and  through  their  invaluable  assistance  you 
attained  the  highest  goal  of  achievement. 

"The  supply  and  shelter  of  troops  was  one  of  the  most  responsible 
tasks  that  befell  any  organization.  Although  operating  in  a  foreign 
country,  under  conditions  and  circumstances  vastly  dissimilar  to  those 
accustomed  to,  you  met  successfully  each  and  every  demand. 

"You,  and  the  officers  and  men  of  your  organization,  labored  in 
almost  every  department  in  France,  often  in  isolated  detachments, 
working  under  arduous  conditions  of  service  and  making  countless 
sacrifices.  Yet  they  withstood  all  hardships  and  difficulties,  sur- 
mounted all  obstacles  and  kept  tenaciously  at  their  important  tasks. 
Such  tireless  energy,  actuated  as  it  was  by  a  high  sense  of  duty, 
deserves  the  commendation  of  all. 

"The  vast  projects  wisely  planned  and  boldly  executed  by  you  and 
your  efficient  personnel,  the  thoroughness  and  celerity  with  which  you 
labored,  the  splendid  co-operation  maintained  throughout,  especially 
among  the  highly  trained  men  of  affairs  who  gave  their  best  to  the 
common  cause,  the  keen  foresight  displayed  in  preparing  for  emergen- 
cies and  the  many  sacrifices  made  are  worthy  of  the  highest  American 
traditions. 
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"In  the  name  of  the  American  Expeditionary  Forces,  I  thank  them 
one  and  all  and  send  them  the  appreciation  of  their  comrades  and  their 
Commander-in-Chief. 

"Sincerely  yours, 

"John  J.  Pershing." 


Resolutions  on  the  Death  of  Andrew  Carnegie 

At  a  joint  meeting  of  representatives  of  the  Founder  Societies  and 
the  Engineers'  Club,  held  on  August  12th,  1919,  in  the  Engineering 
Societies  Building,  the  following  resolutions  on  the  death  of  Andrew 
Carnegie  were  adopted : 

"Andrew  Carnegie's  death,  August  11th,  1919,  at  Lenox,  Mass., 
brought  to  its  close  a  career  which  greatly  advanced  all  the  engineering 
arts  and  sciences.  By  the  introduction  into  the  United  States  of  the 
Bessemer  process  for  the  production  of  steel  and  by  the  establishment 
and  development  of  steel  plants,  which  became  the  greatest  in  the 
world,  he  made  available  for  engineers  the  most  useful  modern  mate- 
rial for  engineering  construction.  In  the  successful  conduct  of  many 
industrial  enterprises,  he  amassed  great  wealth,  the  possession  of  which 
he  came  to  regard  with  deep  seriousness  as  a  public  trusteeship.  He 
devoted  himself  to  the  distribution  of  large  portions  of  his  fortune  to 
projects  for  the  benefit  of  Mankind.  He  distributed  his  wealth  not 
only  in  many  directions,  but  also  with  the  exercise  of  great  wisdom 
based  on  careful  investigation.  His  munificence  provided  large  funds 
for  the  building  of  a  home  for  the  great  national  engineering  societies 
and  many  associate  societies.  He  was  an  honorary  member  of  the 
American  Institute  of  Mining  and  Metallurgical  Engineers  and 
American  Society  of  Mechanical  Engineers.  He  was  personally  known 
and  loved  by  many  engineers.    In  view  of  these  facts,  be  it 

"Resolved,  That  the  American  Societies  of  Civil,  Mining,  Metal- 
lurgical, Mechanical  and  Electrical  Engineers,  the  United  Engineering 
Society  and  the  Engineers'  Club,  herein  express  to  the  family  of  Mr. 
Carnegie  and  record  their  sincere  appreciation  of  the  great  contribu- 
tions of  Andrew  Carnegie  to  the  advancement  of  engineering,  and  of 
his  friendly  assistance  in  making  possible  beautiful  homes  for  the 
Engineering  Societies  and  the  Engineers'  Club,  thus  fostering  the 
spirit  of  unity  in  the  Profession." 

Indian  Engineers  Organizing  an  Institution 

The  movement  of  the  Engineering  Profession  to  found  an  institu- 
tion for  itself  in  India  passed  another  stage  on  July  16th,  1919,  when 
a  revised  code  for  the  proposed  body  was  presented  for  the  considera- 
tion of  a  meeting  held  in  Gorton  Castle,  Simla.  There  were  26  engi- 
neers present,  many  of  whom  are  in  government  service.  T.  R.  J. 
Ward,  M.  Am.  Soc.  C.  E.,  acted  as  Chairman  of  the  meeting.  The 
principal  matter  discussed  was  the  relation  of  Local  Associations  to 
the   Parent  Body. 
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Registration  of  Professional   Engineers  in  Oregon 

The  State  Board  of  Engineering  Examiners  is  now  fully  organized 
and  prepared  to  receive  applications  for  the  registration  of  the  profes- 
sional engineers  in  Oregon,  and  others  who  expect  to  practice  engineer- 
ing in  Oregon.  The  personnel  of  the  Board  is  as  follows:  F.  S. 
Baillie,  Baker,  Mining  Engineer;  E.  E.  Bartlett,  Astoria,  Civil  Engi- 
neer; G.  A.  Covell,  Corvallis,  Mechanical  Engineer;  W.  B.  Dennis, 
Carlton,  Mining  Engineer;  F.  Hesse,  Portland,  Mechanical  Engineer; 
E.  G.  Hopson,  M.  Am.  Soc.  C.  E.,  Portland,  Hydraulic  Engineer; 
O.  Laurgaard,  M.  Am.  Soc.  C.  E.,  Portland,  Civil  Engineer;  J.  H. 
Lewis,  Assoc.  M.  Am.  Soc.  C.  E.,  Vale,  Hydraulic  Engineer;  and  F.  D. 
Weber,  Portland,  Electrical  Engineer. 

The  Board  has  held  several  meetings  and  has  worked  out  and 
adopted  complete  by-laws,  rules,  and  regulations  for  the  government 
of  its  members  and  methods  for  holding  examinations. 

The  following  officers  have  been  elected  to  serve  for  the  next 
biennium  ending  July  1st,  1921 :  O.  Laurgaard,  M.  Am.  Soc.  C.  E., 
City  Engineer  of  Portland,  President;  F.  D.  Weber,  Electrical  Engi- 
neer for  the  Oregon  Insurance  and  Eating  Bureau,  Vice-President ;  and 
A.  B.  Carter,  Civil  and  Mining  Engineer,  Secretary. 

Headquarters  have  been  established  at  520  Corbett  Building,  Port- 
land, Ore.,  where  the  necessary  application  blanks  for  registration 
without  examination,  and  copies  of  the  law,  and  all  other  information 
may  be  had. 

The  business  of  the  Board  will  be  transacted  to  a  large  extent  by 
committees  which  have  been  appointed  as  follows: 

Executive  Committee. — O.  Laurgaard,  E.  G.  Hopson,  and  G.  A. 
Covell. 

Finance  Committee. — F.  D.  Weber,  Chairman,  W.  B.  Dennis,  and 
E.  E.  Bartlett. 

By-laivs  and  Bules  Committee. — F.  Hesse,  Chairman,  F.  S.  Bailey, 
and  John  H.  Lewis. 

Under  the  provisions  of  the  law,  it  will  be  necessary  for  all  Civil, 
Mechanical,  Electrical,  Mining,  Chemical,  and  all  branches  of  pro- 
fessional engineering,  to  register. 

Applications  may  also  be  made  for  examination  by  those  engineers 
who  have  not  the  required  six  years  of  actual  practical  experience. 

The  Board  has  announced  that  it  is  important  that  all  engineers 
who  expect  to  register  without  examination,  file  their  application  blanks 
as  soon  as  possible,  in  order  that  the  Board  may  have  sufficient  time 
to  pass  intelligently  on  their  qualifications. 

The  professional  engineers  who  expect  to  practice  after  January 
1st,  1920,  according  to  the  law  must  be  registered,  so  it  is  important 
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that  the  applications  of  not  only  those  who  expect  to  be  registered 
without  examination,  but  also  those  who  expect  to  take  the  examination 
should  be  filed  before  January  1st,  1920. 

State    Laws    Licensing    Engineers 

According  to  the  best  information  obtainable  by  the  License 
Committee  of  Engineering  Council,  laws  providing  for  the  licensing 
of  engineers  are  on  the  statute  books  of  the  following  eleven  States: 
Wyoming,  1907;  Louisiana,  1908  (amended  1914);  California,  1909; 
South  Dakota,  1913;  Illinois,  1915;  Idaho,  1915;  Florida,  1917;  Oregon, 
1919;  Colorado,  1919;  IkOchigan,  1919;  Iowa,  1919. 

The  License  Committee  is  working  on  a  draft  of  a  typical  bill  which, 
it  is  intended,  can  be  used  if  necessity  should  arise  in  States  proposing 
new  legislation  on  this  subject,  or  in  those  proposing  revisions,  so  that 
laws  enacted  for  licensing  engineers  may  be  uniform,  or  nearly  so, 
throughout  the  country. 

Engineering  Council,  however,  has  as  yet  taken  no  stand  on  the 
desirability  of  licensing  or  registering  engineers.  It  desires  to  learn 
the  opinions  of  engineers  in  various  branches  of  the  Profession  in  all 
parts  of  the  country  and  to  secure  as  soon  as  possible  all  information 
that  would  be  helpful  to  the  Committee. 

Seek    $8  ooo  ooo    Endowment    Fund    for    M.    I.    T. 

A  nation-wide  drive  for  an  endowment  fund  of  $8  000  000  for  the 
Massachusetts  Institute  of  Technology,  Cambridge,  Mass.,  has  been 
announced  by  Mr.  H.  Coleman  du  Pont,  of  New  York  City.  The  drive  is 
to  continue  until  January  1st,  1920.  Four  million  dollars  has  already 
been  promised  by  "Mr.  Smith,"  the  unrevealed  benefactor  of  the 
Institute,  on  the  condition  that  at  least  $4  000  000  in  addition  be 
obtained  from  other  sources.  The  appeal  will  be  made  largely  to 
leaders  in  the  industrial  field  who  realize  the  necessity  for  the  appli- 
cation of  technical  education  to  industrial  pursuits,  but  it  is  hoped  that 
patriotic  men  and  women  who  desire  to  see  the  United  States  excel 
in  the  technical  field  will  contribute  liberally. 

The  Endowment  Fund  Committee  is  headed  by  Mr.  du  Pont. 
The  other  members  are  Theodore  N.  Vail,  Charles  A.  Stone,  Otto  H. 
Kahn,  and  Charles  Hay  den  of  New  York;  Everett  Morse  of  Boston, 
Edmund  Hayes,  M.  Am.  Soc.  C.  E.,  of  Buffalo,  and  Eichard  C. 
MacLaurin,  President  of  the  Institute.  Contributions  will  be  received 
by  Mr.  Stone  or  Mr.  du  Pont  at  the  .offices  of  the  Committee,  120 
Bror.dway,  New  York  City. 

The  unnamed  donor  has  already  given  $7  000  000  to  the  Institute 
and  the  latest  gift  brings  the  amount  of  his  benefactions  up  to 
$11  000  000. 
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Why  the   United   States   Entered  the  Great   War 

Maj.-Gen.  Sir  Frederick  Maurice,  probably  the  best  known  British 
military  critic,  in  an  article  in  the  New  York  Times,  gives  the 
following  reasons  for  the  'entry  of  the  United  States  into  the  war 
against  Germany: 

"It  is  a  truism  to  say  that  the  forces  which  shape  the  foreign  policy 
of  the  United  States  are  idealism  and  intense  national  feeling. 

"This  must  be  so,  for  the  country  is  so  vast,  so  much  of  it  is  removed 
from  direct  contact  with  the  outer  world  and  has  at  hand  so  much 
to  occupy  its  energies  that  only  the  broadest  and  simplest  ideas, 
touching  foreign  relations,  can  make  any  general  appeal. 

"Now  that  the  national  feeling  of  America  has  been  aroused  as  a 
consequence  of  the  war,  its  strength  must  astonish  any  visitor  and 
has  amazed  not  a  few  Americans.  We  are  rather  too  apt  to  regard 
community  of  language  as  implying  community  of  blood  and  to  call  the 
Americans  cousins. 

"A  British  visitor  to  New  York,  Boston,  and  Philadelphia  may 
find  little  to  shake  any  preconceived  notions  that  he  has  formed  in 
these  matters,  but  let  him  travel  far  and  wide  through  the  States  and 
he  will  soon  learn  that  to  the  majority  of  Americans  the  Britisher  is  a 
foreigner,  with  whom  he  is  more  disposed  to  be  friendly  to-day  than 
he  has  been  for  generations,  but  still  a  foreigner. 

"During  the  early  years  of  the  war  the  British  were  bitterly  dis- 
appointed that  there  were  so  few  signs  that  'blood  was  thicker  than 
water'  and  that  our  cousins  did  not  at  once  take  up  arms  and  come  to 
our  help.  The  plain  fact  is  that  to-day  English  blood  has  become  so 
mingled  with  that  of  the  other  races  which  have  poured  into  the 
United  States  that  the  call  of  kinship  was  not  by  itself  strong  enough 
to  move  the  American  people  as  a  whole.  Something  more  potent  was 
needed  and  by  the  mercy  of  Providence  the  Germans  supplied  it. 

"Bernstorff  has  always  been  reputed  to  be  astute,  and  how  he  can 
have  allowed  the  German  Government  to  be  so  crazily  stupid  in  their 
dealings  with  America  passes  comprehension.  That  he  should  have 
lived  as  long  as  he  did  in  the  United  States  without  knowing  that  a 
message,  conveying  permission  to  America  to  send  one  ship  a  week, 
colored  in  a  particular  way,  at  a  fixed  time,  by  a  fixed  route,  to  a 
British  port,  would  set  the  whole  country  in  a  blaze  from  end  to  end, 
is  one  more  proof  of  the  strange  mentality  of  the  German  Junker. 
America  did  not  come  into  the  war  for  the  British  heaux  yeux,  or  even 
out  of  sympathy  with  France,  though  this  made  a  much  stronger 
appeal  to  her,  but  because  her  national  pride  was  deeply  touched. 

"Germany's  audacity  and  the  President's  call  to  the  United  States 
to  make  the  world  safe  for  democracy  appealed  to  just  those  forces 
which  alone  could  unite  the  whole  people  and  gave  them  a  cause  for 
which  they  were  ready  to  make  any  sacrifices. 

"Americans  who  came  over  immediately  after  the  United  States 
declared  war  told  the  British  that  their  country  was  in  the  struggle 
'with  both  feet',  and  she  was.  There  were  very  few  well-informed 
Englishmen,  who  in  1916  believed  that  it  would  be  possible  for  America 
to  carry  through  at  once  and  without  difiiculty  a  measure  of  universal 
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service,  such  as  the  British  reached  after  many  delays  and  troubles, 
or  to  apply  compulsion  to  labor  in  a  way  which  the  British  never  dared 
to  attempt." 

National  Board  for  Jurisdictional  Awards  in  the  Building  Industry 

A  meeting  for  the  purposes  of  organizing  the  National  Board 
for  Jurisdictional  Awards  in  the  Building  Industry  was  issued  for 
August  11th,  1919,  by  William  J.  Spencer  as  Temporary  Secretary. 
The  meeting  was  held  in  the  American  Federation  of  Labor  Building, 
"Washington,  D.  C. 

The  Board  elected  as  it^  Permanent  Chairman,  E.  J.  Russell  of  St. 
Louis,  Mo.,  representative  of  the  American  Institute  of  Architects, 
and  as  its  Permanent  Vice-Chairman,  William  L.  Hutcheson,  repre- 
sentative of  the  American  Federation  of  Labor.  No  other  officers  were 
elected,  but  Mr.  William  J.  Spencer  was  designated  to  act  as  Secretary 
of  the  Board. 

Present  at  the  meeting  were :  E.  J.  Russell,  representing  the  Ameri- 
can Institute  of  Architects;  Mr.  Harding,  representing  the  Associated 
General  Contractors  of  America;  Messrs.  William  L.  Hutcheson  and 
William  Dobson,  representing  the  Building  Trades  Department,  A.  F. 
of  L.,  and  Rudolph  P.  Miller,  M.  Am.  Soc.  C.  E.,  as  representative  of 
Engineering  Council. 

The  Secretary  read  a  lengthy  list  of  matters  in  dispute,  which  will 
come  up  for  consideration  by  the  Board.  In  none  of  these  cases,  how- 
ever, had  the  issues  been  presented  in  the  prescribed  manner  or  in  such 
a  way  that  any  action  could  be  taken  on  them  at  the  time.  The 
Secretary  was  instructed  to  notify  the  interested  parties  to  submit 
their  cases  in  the  prescribed  manner  for  consideration  by  the  Board 
at  its  next  meeting,  which  will  occur  early  in  November,  unless  the 
Chairman  issues  a  call  previous  to  that  time.  Other  matters  of  minor 
importance  were  considered. 

New  Engineering  School 

A  new  school  of  engineering  is  to  be  established  in  Pennsylvania 
under  the  joint  direction  of  the  Carnegie  Institute  of  Technology,  the 
United  States  Bureau  of  Mines  and  the  coal  operators  of  the  Pitts- 
burgh District.  The  announcement  has  been  made  by  the  Carnegie 
Institute  of  Technology  of  Pittsburgh,  and  the  new  school  is  part  of 
the  movem.ent  it  is  making  into  the  field  of  industrial  research.  The 
Advisory  Committee  to  administer  the  affairs  of  the  school  is  made  up 
as  follows:  Dr.  Arthur  A.  Hamerschlag,  President  of  the  Carnegie 
Institute  of  Technology;  W.  A.  Luce,  General  Manager  of  the  Ells- 
worth Collieries  Company;  Philip  Murray,  President  of  the  Mine 
Workers  of  America;  John  I.  Pratt,  State  Mine  Inspector  of  Penn- 
sylvania; J.  M.  Armstrong  of  the  Pittsburgh  Coal  Company;  W.  L. 
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Affelder  of  the  Hecla  Coal  and  Coke  Company;  C.  E.  Cowan  of  the 
Jamison  Coal  and  Coke  Company;  Dr.  D.  A.  Lyon  of  the  Pittsburgh 
Station  of  the  United  States  Bureau  of  Mines;  and  Captain  Edward 
Steidle,  Associate  Professor  of  the  School  of  Mining  at  the  Institute 
of  Technology. 

War  Equipment  for  Trade  and  Technical  Schools  and  Universities 

A  bill  which  was  proposed  in  the  last  session  of  the  65th  Congress 
"providing  further  educational  facilities  by  authorizing  the  Secretary 
of  War  to  sell  at  reduced  rates  certain  machine  tools  not  in  use  for 
Government  purposes  to  trade,  technical  schools,  universities  and 
other  recognized  educational  institutions,"  was  re-introduced  early  in 
the  present  session  of  Congress  and  has  been  reported  favorably  by  the 
Military  Aifairs  Committee.  An  amendment  has  been  affixed  to  this  bill 
whereby  the  educational  institutions  are  to  pay  20%  of  the  purchase 
price  of  the  tools  even  when  depreciation  is  taken  into  consideration, 
instead  of  10%  as  proposed  in  the  original  bill.  In  the  meantime,  the 
Director  of  Sales  announces  that  the  Machine  Tool  Section  is  operating 
with  representatives  of  the  several  Bureaus  of  the  War  Department 
which  have  surplus  machine  tools  and  is  fijiing  prices  at  which  all 
standard  tools  held  by  the  Department  will  be  offered  for  sale.  Because 
of  the  large  and  greatly  diversified  stock  of  these  tools  now  held  by  the 
War  Department,  it  is  contemplated  that  the  requirements  of  the 
technical  schools  can  be  amply  and  quickly  taken  care  of  following  the 
passage  of  the  proposed  bill. 

BRIEF  NOTES 

The  Eighth  Annual  Safety  Congress  will  meet  at  Cleveland,  Ohio, 
October  lst-4th,  1919.    The  sessions  will  be  held  at  the  Hotel  Statler. 

Professor  Charles  J.  Tilden,  M.  Am.  Soc.  C.  E.,  head  of  the  Depart- 
ment of  Civil  Engineering,  Johns  Hopkins  University,  has  been  called 
to  the  Sheffield  Scientific  School  of  Yale  University  as  head  of  the 
Department  of  Engineering  Mechanics,  and  will  begin  his  duties  in 
that  position  this  month.  Professor  Tilden  has  served  nearly  six  years 
as  head  of  the  Department  of  Civil  Engineering  at  Johns  Hopkins. 

MacArthur  Brothers  Company,  of  New  York  City,  has  been  awarded 
a  contract  for  2  000  small  wooden  houses  ready  for  erection,  which 
will  be  shipped  to  France.  The  contract, does  not  cover  erection  in  the 
field,  but  includes  all  the  necessary  pieces  of  lumber,  roofing,  windows, 
and  nails. 

The  Society  has  received  from  Col.  Mark  L.  Ireland,  U.  S.  A.,  of 
the  Motor  Transport  Corps,  A.  E.  F.,  the  following  publications: 
"Regulations  for  Standard  Motor  Vehicle  Operation",  "Manual  of  the 
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Motor  Transport  Corps",  and  "Repair  Park  Operation — Instructions 
for  tlie  Use  of  Officers  and  Men  of  the  IMotor  Transport  Corps".  The 
last  named  is  from  the  press  of  the  Central  Printing  Plant,  American 
Expeditionary  Forces,  and  is  a  creditable  example  of  printing  and 
binding. 

Road  building  to  the  extent  of  an  additional  $400  000  000  was  recom- 
mended by  a  resolution  signed  by  twenty  Governors  of  States  at  a  recent 
conference  in  Salt  Lake  City,  Utah. 

Trans-Pacific  wireless  communication  in  addition  to  the  recently 
proposed  cable  system  is  said  to  be  under  consideration  by  American 
and  Japanese  business  interests. 

Dantzig,  Pfeiffer  and  Ritt,  is  the  title  of  a  firm  of  consulting  mathe- 
maticians with  headquarters  at  500  West  116th  Street,  New  York  City. 
The  firm,  which  is  said  to  be  the  first  of  its  kind,  will  undertake  to 
handle  problems  in  industry  for  the  solution  of  which  the  knowledge 
possessed  by  mathematical  specialists  may  be  necessary. 

Every  man  owes  some  of  his  time  to  the  upbuilding  of  the  profes- 
sion to  which  he  belongs. — Theodore  Roosevelt. 

Brig.-Gen.  C.  H.  McKinstry,  U.  S.  A.,  M.  Am.  Soc.  C.  E.,  has  been 
ordered  to  Governor's  Island,  N.  Y.,  as  Eastern  Department  Engineer. 

The  work  of  repairing  more  than  6  000  km.  of  roads  in  the 
Somme  district,  where  four  armies  fought  during  the  entire  duration 
of  the  war,  has  been  started.  The  repairs,  it  is  estimated,  will  cost 
100  000  000  francs.  A  large  part  of  the  American  army  tractors  and 
road  building  machinery  will  be  used  on  the  Somme  roads.  The 
first  to  be  reconstructed  will  serve  as  models  for  the  other  roads  in  the 
other  devastated  departments.  Many  of  the  173  bridges  destroyed  by 
the  enemy  are  also  being  replaced.  Five  minor  bridges  across  the 
Somme  already  have  been  rebuilt.  The  Somme  River  itself  repre- 
sents an  immense  reconstruction  task,  as  tons  of  debris  were  thrown 
into  it  during  the  years  of  fighting.  This  has  been  choking  the  free 
movement  of  the  river  and  preventing  navigation.  It  will  have  to  be 
removed,  and  the  process  will  be  slow  and  difficult. 

Col.  Frederick  Mears,  U.  S.  A.,  M.  Am.  Soc.  C.  E.,  formerly 
General  Manager  of  the  Transportation  Service,  A.  E.  F.,  has  been 
appointed  Chairman  and  Chief  Engineer  of  the  Alaska  Engineering 
Commission  in  charge  of  building  the  Government  railroad. 

William  B.  Poland,  M.  Am.  Soc.  C.  E.,  Director  for  Europe,  Com- 
mission for  Relief  in  Belgium,  has  been  named  as  a  member  of  the 
American  Mission,  headed  by  Maj.-Gen.  James  G.  Harbord,  which 
is  to  investigate  conditions  in  Armenia  and  Transcaucasia. 
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Philip  N.  Moore,  Past-President,  American  Institute  of  Mining 
and  Metallurgical  Engineers,  and  member  of  Engineering  Council,  in 
connection  with  his  journey  as  a  member  of  the  War  Minerals  Relief 
Board,  recently  met  groups  of  engineers  in  the  interests  of  Engineer- 
ing Council  and  propaganda  for  a  National  Department  of  Public 
Works,  at  Los  Angeles,  San  Francisco,  Portland,  Ore.,  Seattle,  Spo- 
kane, Butte,  Denver,  and  Salt  Lake  City. 

It  is  reported  from  Brussels  that  a  commission  consisting  of 
Belgian  and  British  architects,  has  been  formed  to  study  and  report 
on  the  reconstruction  of  Ypres.  The  town  is  to  be  rebuilt  on  the  same 
site,  and  the  inhabitants  will  be  required  to  preserve  in  rebuilding 
their  homes  the  same  style  which  characterized  Ypres  before  the  war. 

Secretary  Redfield,  in  a  letter  to  the  Senate  Committee  on  Com- 
merce, stated  that  it  will  cost  $30  000  000  to  construct  the  proposed 
Pacific  cable. 

It  is  reported  that  the  Italian  State  Railways  are  being  offered  to 
American  financiers  as  security  for  a  loan  to  Italy.  The  management 
of  the  railways  would  be  assumed  by  Americans, 

The  Shipping  Board  announced  on  August  14th,  1919,  that  a  tabu- 
lation made  on  August  13th,  shows  a  total  of  1  227  vessels  delivered  up 
to  the  week  ending  August  9th.  During  that  week  30  vessels,  repre- 
senting 97  550  gross  tons,  were  turned  over  to  the  Board  by  the 
Emergency  Fleet  Corporation.  The  gross  tonnage  delivered  to  date 
is  4  542  278. 

Secretary  Redfield  has  requested  Congress  for  $410  000  for  the 
work  of  the  Bureau  of  Standards  in  assuring  full  weight  and  measures, 
and  for  that  of  the  Bureau  of  Fisheries  in  introducing  new  fish  foods, 
in  the  campaign  against  inflated  prices. 

It  is  reported  that  Roger  Babson,  Bay  State  Railways  Director,  told 
the  Federal  Electric  Railways  Commission  that  automobiles  were 
responsible  for  much  of  the  street  car  trafiic  loss.  Massachusetts  street 
cars  total  5  000  against  186  000  automobiles.  Mr.  Babson  suggested 
that  the  paving  charges  against  the  traction  companies  be  removed. 

It  is  announced  from  Tokyo  that  prominent  Japanese  business  men 
have  decided  to  float  a  $25  000  000  company  for  the  purpose  of  laying 
a  cable  line  between  the  United  States  and  Japan. 

M.  Demorlaine,  Inspector  of  Forests  and  Rivers  and  Professor  in 
the  Agronomical  Institute,  France,  estimates  the  damage  caused  to 
the  forests  of  France,  directly  or  indirectly  by  war,  at  600  000  hectares 
of  forest,  worth  1  600  000  000  francs. 

Evidence  that  returned  soldiers,  particularly  those  who  saw  ser- 
vice overseas,  are  going  back  into  civil  pursuits  better  fitted  for  work. 
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is  furnished  by  one  of  the  largest  employers  in  the  United  States.  The 
Department  of  Labor  states  that  of  more  than  600  returned  soldiers 
who  have  been  employed  by  this  corporation,  43%  have  proved  more 
efficient  than  they  were  before  their  military  experience. 

The  War  Department  announces  that  the  Chief  Signal  Officer  has 
been  authorized  to  send  six  officers  to  the  Massachusetts  Institute  of 
Technology,  and  six  officers  to  Sheffield  Scientific  School  of  Yale 
University,  for  the  purpose  of  taking  special  technical  courses.  The 
Chief  of  the  Coast  Artillery  has  been  authorized  to  send  eight  officers 
to  technical  schools  for  the  purpose  of  taking  advanced  courses  in 
technical  subjects  of  use  to  the  Coast  Artillery. 

L.  Michalski,  City  Architect  of  Warsaw,  who  has  been  sent  to  the 
United  States  by  the  Polish  Government  to  study  transportation,  con- 
struction, subway  building,  and  modern  housing,  states  that  it  is 
planned  to  modernize  Poland  along  American  lines. 

The  War  Department  was  advised  on  August  28th,  1919,  by  the 
Special  Liquidation  Commission  that  the  sale  to  France  for  $400 
000  000,  of  all  American  Expeditionary  Force  property  in  that  country, 
except  that  withheld  for  retvirn  to  the  United  States  and  for  the  use 
of  troops  remaining,  is  provided  for  in  a  contract  signed  with  the 
French   Government. 

The  War  Department  announces  that  the  plan  of  the  Commanding 
General,  S.  0.  S.,  in  France,  is  to  use  the  port  of  Brest  as  the  one 
port  of  embarkation  in  Europe  until  all  activities  in  France  have 
been  closed  and  the  personnel  evacuated.  When  this  is  accomplished, 
the  port  of  Brest  will  be  closed,  and  embarkation  activities  will  be 
transferred  to  Antwerp,  Belgium,  as  the  one  port  of  embarkation. 

The  Railroad  Administration  announces  that  two  of  the  forty 
2  000-ton  barges,  built  for  use  on  the  Lower  Mississippi  Eiver  have 
been  delivered.     Other  deliveries  will  follow  shortly. 

The  Chicago  Tribune  states  that  seventy-one  American  companies, 
v:hich  before  the  war  operated  no  steam  vessels,  now  own  and  operate 
358  steamships  of  1  729  000  tonnage. 
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ANNOUNCEMENTS 

The  Reading  Room  of  the  Society  is  open  from  9  A.  M.  to  10 
P.  M.,  every  day,  except  Sundays,  New  Year's  Day,  Fourth  of  July, 
Labor  Day,  Thanksgiving  Day,  and  Christmas  Day;  during  July  and 
August,  it  is  closed  at  6  P.  M. 

FUTURE    MEETINGS 

October  ist,  1919.— 8.30  P.  M. — A  regular  business  meeting  will 
be  held,  and  a  paper  entitled  "Physiography  of  Water- Sheds  and 
Channels,  and  Analysis  of  Stream  Action  of  Southern  California 
Rivers,  with  Reference  to  the  Problems  of  Flood  Control",  by  A.  L. 
Sonderegger,  M.  Am.  Soc.  C.  E.,  will  be  presented  for  discussion. 

This  paper  was  printed  in  Proceedings  for  August,  1919. 

October  15th,  1919.— 8.30  P.  M.— The  usual  meeting  will  be  held 
on  this  date,  and  announcement  of  the  speaker  and  subject  will  be  made 
later. 

HOW  TO  MAKE  REMITTANCES  TO  THE  SOCIETY 

The  attention  of  members  is  called  to  the  rule  (see  Year  Book,  1919, 
page  20),  that  all  remittances  should  be  made  payable  to  the  order  of 
the  American  Society  of  Civil  Engineers.  Checks,  drafts,  money 
orders,  etc.,  should  never  be  drawn  to  the  order  of  an  individual  in  pay- 
ment of  a  bill  from  the  Society.  Observance  of  the  rule  will  expedite 
clerical  work  and  prevent  avoidable  delay  in  the  closure  of  accounts. 

ROLL  OF  HONOR 

Now  that  the  war  is  over,  the  monthly  publication  in  Proceedings  of 
the  Roll  of  Honor  has  been  discontinued.  It  is  planned  to  publish 
later  for  permanent  record  a  list  of  all  the  members  of  the  American 
Society  of  Civil  Engineers  whose  names  have  appeared  on  this  list. 

ENGINEERING  SOCIETIES  EMPLOYMENT  BUREAU 

Engineering  Societies  Employment  Bureau,  established  December 
1st,  1918,  as  an  activity  of  Engineering  Council,  is  managed  by  a  board 
made  up  of  the  Secretaries  of  the  four  Founder  Societies,  funds  for  its 
maintenance  being  provided  by  these  Societies.  The  Bureau  already  is 
co-operating  with  engineering  organizations  in  all  parts  of  the  country 
and  with  the  Professional  Section  of  the  United  States  Employment 
Bureau.  It  is  desirous  of  increasing  such  co-operation  by  working  with 
local  engineering  associations  and  clubs.  The  work  of  the  Bureau  since 
its  inception  has  been  largely  in  the  line  of  securing  employment  for 
men  retiring  from  government  war  service.  Members  of  the  American 
Society  of   Civil   Engineers  who   desire  to   register  with  this  Bureau 
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should  apply  for  further  information,  registration  forms,  etc.,  to  Walter 
V.  Brown,  Manager,  Engineering  Societies  Employment  Bureau,  16th 
Floor,  Engineering  Societies  Building,  29  West  39th  Street,  New  York 
City. 

SEARCHES  IN  THE  LIBRARY 

As  the  Library  of  the  American  Society  of  Civil  Engineers  has  been 
merged  in  the  Engineering  Societies  Library,  requests  for  searches, 
copies,  translations,  etc.,  should  be  addressed  to  the  Director,  Engineer- 
ing Societies  Library,  29  West  39th  Street,  New  York  City,  who  will 
gladly  give  information  concerning  the  charges  for  the  various  kinds 
of  service.  A  more  compreliensive  statement  in  regard  to  this  matter 
will  be  found  on  page  21  of  the  Year  Book  for  1919. 

PAPERS  AND  DISCUSSIONS 

Members  and  others  who  take  part  in  the  oral  discussions  of  the 
papers  presented  are  urged  to  revise  their  remarks  promptly.  Written 
communications  from  those  who  cannot  attend  the  meetings  should 
be  sent  in  at  the  earliest  possible  date  after  the  issue  of  a  paper  in 
Proceedings. 

All  papers  accepted  by  the  Publication  Committee  are  classified  by 
the  Committee  with  respect  to  their  availability  for  discussion  at 
meetings. 

Papers  which,  from  their  general  nature,  appear  to  be  of  a  character 
suitable  for  oral  discussion  will  be  published  as  heretofore  in  Proceed- 
ings^ and  set  down  for  presentation  to  a  fiiture  meeting  of  the  Society, 
and,  on  these,  oral  discussion,  as  well  as  written  communications,  will 
be  solicited. 

All  papers  which  do  not  come  under  this  heading,  that  is  to  say, 
those  which  from  their  mathematical  or  technical  nature,  in  the  opinion 
of  the  Committee,  are  not  adapted  to  oral  discussion,  will  not  be 
scheduled  for  presentation  to  any  meeting.  Such  papers  will  be  pub- 
lished in  Proceedings  in  the  same  manner  as  those  which  are  to  be 
presented  at  meetings,  but  written  discussions  only  will  be  requested 
for  subsequent  publication  in  Proceedings  and  with  the  paper  in  the 
volumes  of  Transactions. 

The  Board  of  Direction  has  adopted  rules  for  the  preparation  and 
presentation  of  papers,  which  will  be  found  on  page  35  of  the  Year 
Book  for  1919. 

LOCAL  ASSOCIATIONS  OF  MEMBERS 
OF  THE  AMERICAN   SOCIETY   OF  CIVIL   ENGINEERS 

San  Francisco  Association,  Organized  1905. 

E.  J.  Schneider,  President ;  Nathan  A.  Bowers,  Secretary-Treasurer, 
502  Rialto  Building,  San  Francisco,  Cal. 
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The  San  Francisco  Association  of  Members  of  the  American  Society 
of  Civil  Engineers  holds  regular  bi-monthly  meetings,  with  banquet, 
and  weekly  informal  luncheons.  The  former  are  held  at  .6  P.  M.,  at  the 
Engineers'  Club,  57  Post  Street,  on  the  third  Tuesday  of  February, 
April,  June,  August,  October,  and  December,  the  last  being  the  Annual 
Meeting  of  the  Association. 

Informal  luncheons  are  held  at  noon,  every  Wednesday,  at  the 
Engineers'  Club,  where  special  tables  are  reserved  for  members  and 
guests  of  the  Association. 

The  by-laws  of  the  Association  provide  for  the  extension  of  hospi- 
tality to  any  member  of  the  Society  who  may  be  temporarily  in  San 
Francisco,  and  any  such  member  will  be  gladly  welcomed  as  a  guest. 

(Abstract  of  Minutes  of  Meeting) 

June  3d,  1919- — The  meeting  was  called  to  order  at  the  Engineers' 
Club;  President  E.  J.  Schneider  in  the  chair;  N.  A.  Bowers,  Secretary; 
and  present,  also,  45  members  and  guests. 

The  Secretary  read  extracts  from  a  letter  from  a  Chicago  engineer 
relative  to  the  engineering  societies  of  that  city ;  reports  from  Engineer- 
ing Council  detailing  some  of  its  recent  activities;  and  a  letter  from 
Professor  Otto  B.  Goldman,  of  the  Oregon  Agricultural  College,  relative 
to  the  unionization  of  professional  engineers. 

The  Secretary  announced  the  deaths  of  Messrs.  H.  F.  A.  Schussler 
and  Carl  Uhlig,  members  of  the  Association,  and,  in  accordance  with 
a  suggestion  from  the  Secretary  of  the  Society,  President  Schneider 
appointed  committees  to  prepare  memoirs,  as  follows:  Messrs. 
Grunsky,  Herrmann,  and  Elliott,  for  Mr.  Schussler,  and  Messrs.  White, 
Newman,  and  Holmes  for  Mr.  IJhlig. 

On  motion,  duly  seconded,  these  committees  were  instructed  also 
to  prepare  appropriate  resolutions  of  sympathy  to  be  sent  to  the  fam- 
ilies of  the  deceased. 

Mr.  H.  D.  Dewell,  reporting  for  the  Membership  Committee,  stated 
that  56  members  and  guests  had  gone  on  the  inspection  trip  to  the 
Mare  Island  Navy  Yard,  on  May  24th,  1919.  The  party  was  met  by 
Commander  Reed  and  a  corps  of  assistants  who  conducted  them  through 
part  of  the  Yard  before  lunch.  At  luncheon,  the  party  was  officially 
welcomed  by  Captain  Ellicott,  representing  the  Commandant,  and 
President  Schneider  responded  for  the  members  of  the  Association. 
After  lunch,  the  party  was  divided  into  groups,  assigned  to  automo- 
biles, and  taken  through  the  Yard,  with  specially  detailed  officials  to 
explain  the  points  of  interest,  which  included  work  on  the  new  battle- 
ship, California,  the  large  foundries,  boiler  shops,  etc.,  including  the 
electric  furnace,  central  power  plant,  and  the  new  causeway  connecting 
Mare  Island  with  the  City  of  Vallejo.  Great  interest  was  also  taken 
in  the  work  on  the  destroyers  being  constructed  at  the  Yard. 

On  motion,  duly  seconded,  it  was  unanimously  decided  that  the 
Entertainment  Committee  be  instructed  to  draw  up  a  resolution  of 
appreciation  for  the  courtesies  shown  on  the  trip,  to  be  sent  to  the 
Commandant,  and  the  Secretary  was  also  instructed  to  write  to  Com- 
mander Carlson's  wife  expressing  the  regret  of  the  Association  at  his 
illness  and  stating  appreciation  of  the  courtesies  extended. 
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Mr.  C.  E.  Grunsky  reported  on  the  proceedings  of  the  conference 
held  in  Chicago,  111.,  on  April  23d  to  25th,  1919,  under  the  auspices  of 
Engineering-  Council,  to  consider  the  proposed  National  Department 
of  Public  Works. 

After  discussion  as  to  whether  the  Association  should  express  an 
opinion  on  the  proposed  National  Department  of  Public  Works,  by 
Messrs.  Marx  and  Grunsky  (for)  and  Dillman  (against),  the  Board 
of  Directors  was  authorized,  on  motion,  duly  seconded,  to  arrange  for 
statements  on  the  question  pro  and  co7i,  these  statements  to  be 
published  in  the  proceedings  and  sent  in  advance  to  the  membership 
for  discussion,  preliminary  to  a  vote  on  the  matter  at  a  future  meeting. 

Mr.  M.  M.  O'Shaughness-y,  as  Chairman,  called  on  the  Chairmen  of 
the  four  Sub-Committees  on  Development,  namely,  Technical  Activi- 
ties, External  Relations  with  the  Engineering  Profession,  Internal 
Relations  and  Local  Associations,  and  Public  Relations — Messrs. 
Duryea,  Grunsky,  Rhodin,  and  Dillman — to  direct  the  discussion  of 
the  reports  of  these  Sub-Committees.  After  a  two-hour  discussion,  the 
reports,  on  motion,  duly  seconded,  were  adopted  with  a  few^  minor 
exceptions. 

Adjourned. 

Colorado  Association,  Organized  1908. 

W.  C.  Huntington,  President;  A.  N.  Miller,  Secretary-Treasurer, 
1400  West  Colfax  Avenue,  Denver,  Colo. 

The  meetings  of  the  Colorado  Association  of  Members  of  the  Amer- 
ican Society  of  Civil  Engineers  (Denver,  Colo.)  are  held  on  the  second 
Saturday  of  each  month,  except  July  and  August.  The  hour  and  place 
of  meeting  are  not  fixed,  but  this  information  will  be  furnished  on 
application  to  the  Secretary.  The  meetings  are  usually  preceded  by  an 
informal  dinner.  Members  of  the  American  Society  of  Civil  Engineers 
will  be  welcomed  at  these  meetings. 

Weekly  luncheons  are  held  on  Wednesday,  at  12.30  p.  M.,  at  Daniels 
and   Fisher's. 

Visiting  members  are  urged  to  attend  the  meetings  and  luncheons. 

Atlanta  Association,  Organized  1912. 

T.  P.  Branch,  President;  J.  T.  Wardlaw,  Secretary-Treasurer,  1530 
Healey  Bldg.,  Atlanta,  Ga. 

Informal  luncheons  are  held  for  members  of  the  Association  on  the 
last  Monday  of  each  month,  at  12.30  p.  ai.  The  place  is  not  fixed,  but 
this  information  will  be  furnished  on  application  to  the  Secretary. 

Baltimore  Association,  Organized  1914. 

H.  G.  Perring,  President;  Charles  J.  Tilden,  Secretary-Treasurer, 
The  John  Hopkins  University,  Baltimore,  Md. 

Cleveland  Association,  Organized  1914. 

F.  D.  Richards,  President;  George  H.  Tinker,  Secretary-Treasurer, 
516  Columbia  Building,  Cleveland,  Ohio, 
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Detroit  Association,  Organized  1916. 

T.  A.  Leisen,  President;  Clarence  W.  Hubbell,  Secretary,  2348 
Penobscot  Building,  Detroit,  Mich. 

The  regular  meetings  of  the  Association  are  held  on  the  second 
Friday  of  December,  April,  and  October,  the  last  being  the  Annual 
Meeting. 

District  of  Columbia  Association,  Organized  1916. 

A.  P.  Davis,  President;  John  C.  Hoyt,  Secretary-Treasurer,  U.  S. 
Geological  Survey,  Washington,  D.  C. 

Duluth  Association,  Organized  1917. 

G.  A.  Taylor,  President;  Walter  G.  Zimmermann,  Secretary,  Wol- 
vin  Building,  Duluth,  Minn. 

The  regular  meetings  of  the  Association  are  held  at  noon  on  the 
third  Monday  of  each  month  (usually  at  the  Kitchi  Gammi  Club), 
with  luncheon,  followed  by  a  short  business  session  and  the  reading  of 
papers..  Visiting  members  of  the  American  Society  of  Civil  Engineers 
can  secure  from  the  Secretary  definite  information  relative  to  the 
meetings,  at  which  they  will  be  welcomed.  The  Annual  Meeting  is 
held  on  the  third  Monday  in  May. 

(Abstract  of  Minutes  of  Meetings) 

July  2ist,  191^- — The  meeting  was  called  to  order  at  the  Kitchi 
Gammi  Club;  President  G.  A.  Taylor  in  the  chair;  Walter  G.  Zimmer- 
mann, Secretary;  and  present,  also,  18  members  and  4  guests. 

President  Taylor  introduced  and  greeted  the  guests,  Messrs.  W.  D. 
Pence,  John  S.  Worley,  and  Ernest  Tupes,  of  the  Federal  Valuation 
Bureau,  and  W.  G.  Swart,  President  of  the  Duluth  Engineers'  Club, 
all  of  whom  responded  with  short  addresses. 

The  minutes  of  the  meeting  of  June  16th,  1919,  were  read  and 
approved. 

Mr.  J.  R.  Stack  reported  for  the  Entertainment  Committee  that  all 
bills,  except  one,  in  connection  with  the  Annual  Convention  of  the 
Society,  had  been  paid,  and  that  sufficient  funds  had  been  collected  to 
take  care  of  the  unpaid  amount. 

On  motion,  duly  seconded,  the  Secretary  was  ordered  to  send  let- 
ters of  thanks  to  the  Duluth  Engineers'  Club  and  the  Engineers'  Club 
of  Northern  Minnesota,  expressing  the  Association's  appreciation  of 
their  assistance  in  entertaining  the  Annual  Convention  visitors. 

President  Taylor  then  expressed  his  thanks  to  the  Local  Committee 
of  Arrangements  for  the  splendid  way  in  which  its  programme  had 
been  carried  out,  and  on  motion,  duly  seconded,  a  vote  of  appreciation 
by  the  Association  was  also  extended  to  the  Committee. 

The  Secretary  read  correspondence  from  Secretary  Charles  Warren 
Hunt  and  Chairman  Calvin  W.  Rice,  relative  to  the  re-employment  of 
discharged  soldiers,  and,  on  motion,  duly  seconded,  the  matter  was 
referred  to  the  committee  on  the  same  subject  appointed  by  the  Duluth 
Engineers'  Club. 

Mr.  John  C.  Hoyt  called  the  attention  of  the  members  to  the  report 
of  the  Committee  on  Development  issued  recently,  and  suggested  hold- 
ing a  special  meeting  of  the  Association  for  the  purpose  of  discussing 
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the  report.  On  motion,  duly  seconded,  Mr.  Iloyt  was  requested  to 
arrange  for  such  special  meeting  with  the  Board  of  Directors  and  that 
local  Duluth  members  of  the  other  three  Founder  Societies  be  invited 
to  attend  the  meeting. 

President  Taylor  then  called  on  Messrs.  Lyonel  Ay  res,  J.  R.  Stack, 
and  W.  E.  Hawley,  the  Connnittee  appointed  to  discuss  the  paper  on 
"Cinder  Concrete",  presented  by  Mr.  H.  E.  MeCool  at  the  meeting  of 
June  16th,  1919.  The  discussion  was  opened  by  Mr.  Hawley  and  par- 
ticipated in  by  Messrs.  Stack,  Swart,  Coe,  and  Pence. 

Mr.  Ayres,  Chairman  of  the  Entertainment  Committee,  suggested 
a  trip  by  the  Association  to  the  new  concrete  bridge  now  being  con- 
structed over  the  St.  Louis  River,  at  Fond  du  Lac,  Minn.  On  motion, 
duly  seconded,  it  was  decided  to  leave  the  matter  in  the  hands  of  the 
Entertainment  Committee,  with  the  suggestion  that  the  trip  be  made  on 
a  Saturday  afternoon  instead  of  on  a  meeting  day. 

Adjourned. 

August  1 8th,  1919. — The  members  met  at  12  m.,  at  the  Duluth 
Commercial  Club,  and  went  by  automobile  to  Fond  du  Lac,  Minn., 
where  lunch  was  served  in  the  Pavilion.  After  lunch,  the  meeting 
was  called  to  order;  President  Taylor  in  the  chair;  Walter  G.  Zimmer- 
mann,  Secretary;  and  present,  also,  17  members  and  3  guests. 

On  motion,  duly  seconded,  all  business  was  laid  over  until  the  next 
meeting,  President  Taylor  having  announced  that  the  Entertainment 
Committee  had  arranged  for  this  meeting,  in  order  that  the  members 
might  inspect  the  new  concrete  bridge  over  the  St.  Louis  River,  now 
imder  construction  by  St.  Louis  County  and  connecting  it  with  Douglas 
County,  which  is  to  be  part  of  the  new  highway  between  the  Twin 
Cities  and  Duluth. 

Mr.  O.  A.  Roed,  Engineer  in  Charge  of  Construction,  gave  a  short 
description  of  the  bridge  and  its  foundation,  after  which  the  party 
inspected  the  structure,  leaving  Fond  du  Lac  for  the  return  trip  to 
Duluth  about  4  p.  m. 

Illinois  Association,  Organized  1916. 

H.  J.  Burt,  President;  Edgar  S.  Nethercut,  Secretary-Treasurer, 
1735  Monadnock  Blk.,  Chicago,  111. 

The  regular  meetings  of  the  Association  are  held  on  the  second 
Monday  of  March,  June,  September,  and  December,  the  last  being 
the  Annual  Meeting.  The  hour  and  place  of  meeting  are  not  fixed, 
but  this  information  will  1)e  furnished  on  application  to  the  Secretary. 

Louisiana  Association,  Organized   1914. 

Arsene  Perrilliat,  President;  Eugene  F.  Delery,  Secretary,  503  City 
Hall  Annex,  New  Orleans,  La. 

The  regular  meetings  of  the  Association  are  held  at  The  Cabildo, 
New  Orleans,  La.,  on  'the  first  Monday  of  January,  April,  July,  and 
October. 

Nebraska  Association,  Organized  1917. 

* ,  President;  Homer  V.  Knouse,  Secretary-Treasurer, 

200  City  Hall,  Omaha,  Nebr. 

*  Mr.  Adna  Dobson,  the  President  of  the  Association,  died  on  May  4th,  1919. 
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Regular  meetings  of  the  Association  are  held  on  the  first  Saturday 
of  each  month,  except  July  and  August,  and  at  such  places  as  may  be 
appointed  from  time  to  time  by  the  Executive  Committee.  The  Annual 
Meeting  is  held  in  Lincoln,  Nebr.,  on  the  second  Friday  in  January. 

Visiting  members  of  the  Society  are  especially  urged  to  communi- 
cate with  the  Secretary  when  in  the  city. 

Northwestern  Association,  Organized  1914. 

Ralph  D.  Thomas,  President;  W.  N.  Jones,  Secretary,  City  Engi- 
neer's Office,  City  Hall,  Minneapolis,  Minn. 

The  meetings  of  the  Association  are  held  bi-monthly,  alternating 
between  St.  Paul  and  Minneapolis,  on  the  third  Friday  of  each  month. 
Information  as  to  the  time  and  place  of  such  meetings  will  be  furnished 
on  application  to  the  Secretary. 

Philadelphia  Association,  Organized   1913. 

F.  Herbert  Snow,  President;  Henry  T.  Shelley,  Secretary,  416  City 
Hall,  Philadelphia,  Pa. 

The  regular  meetings  of  the  Association  are  held  at  the  Engineers' 
Club  of  Philadelphia,  1317  Spruce  Street,  on  the  first  Monday  in 
January,  April,  and  October,  the  last  being  the  Annual  Meeting. 

Pittsburgh  Association,  Organized   1917- 

Robert  A.  Cummings,  President;  Nathan  Schein,  Secretary-Treas- 
urer, 1510  Carson  Street,  Pittsburgh,  Pa. 

The  Annual  Meeting  of  the  Association  is  held  on  the  first  Monday 
in  October.  The  time  and  place  of  other  meetings  are  not  fixed,  but 
this  information  will  be  furnished  on  application  to  the  Secretary. 

Portland    (Ore.)    Association,   Organized   1913- 

E.  Burslem  Thomson,  President;  C.  P.  Keyser,  Secretary,  318  City 
Hall,  Portland,  Ore. 

The  Annual  Meeting  of  the  Association  is  held  on  the  second  Friday 
in  January.  Other  meetings  are  called  by  the  President  and  are 
usually  convened  on  Friday  evenings.  The  place  is  not  fixed,  but  this 
information  may  be  obtained  on  application  to  the  Secretary.  All 
members  of  the  American  Society  of  Civil  Engineers  are  cordially 
invited  to  attend  the  meetings. 

(Abstract  of  Minutes  of  Meetings) 

July  25th,  1919. — The  meeting  was  called  to  order  at  the  Univer- 
sity Club,  at  8  p.  M.;  President  E.  Burslem  Thomson  in  the  chair; 
C.  P.  Keyser,  Secretary;  and  present,  also,  4  members. 

A  letter  from  Mr.  A.  D.  Flinn,  Secretary  of  Engineering  Council,  to 
Mr.  G.  C.  Mason  was  read,  advising  that  Mr.  Philip  N.  Moore,  a  member 
of  Engineering  Council,  was  en  route  to  Portland  and  that  he  should 
be  fittingly  welcomed.  In  this  connection.  President  Thomson  stated 
that  he  had  written  to  Mr.  Moore,  in  order  to  arrange  for  a  meeting 
of  the  Association  on  the  occasion  of  his  visit,  but  had  had  no  response. 

A  letter  was  read  from  Secretary  Hunt  advising  that  the  Associa- 
tion would  probably  hear  from  Capt.  "Wemple,  of  San  Francisco,  Cal., 
relative  to  employment  for  Army  engineers. 

President  Thomson  presented  the  report  of  his  Committee  on  Pub- 
lications, and  on  motion,  duly  seconded,  the  report  was  adopted  and 
ordered  sent  to  the  Secretary  of  the  Society. 
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The  attitude  of  the  Association  toward  the  American  Association  of 
Engineers,  and  possible  relations  with  other  local  engineering  organ- 
izations, was  informally  discussed  by  those  present,  after  which,  on 
motion,  duly  seconded,  the  President  and  the  First  Vice-President  were 
delegated  to  represent  the  Association  at  the  local  conference  to  be  held 
on  July  28th,  1919. 

On  motion,  duly  seconded,  it  was  voted  that  the  Association  go  on 
record  as  wishing  to  co-operate  with  a  local  engineering  council  and 
to  instruct  the  delegates  to  use  their  discretion  to  that  end. 

Adjourned. 

August  1st,  1 919- — A  meeting  of  the  Board  of  Directors  was  called 
to  meet  Mr.  Philip  N.  Moore  at  luncheon  at  the  Multnomah  Hotel, 
at  which  President  Thomson,  Secretary  Keyser,  and  Messrs.  M.  E.  Reed 
and  O.  E.  Stanley  were  present. 

As  a  member  of  the  Board  of  Representatives  of  Engineering  Coun- 
cil, and  the  fact  that  he  has  been  closely  identified  with  aifairs  in 
Washington  through  war  work,  Mr.  Moore  was  able  to  report  the 
progress  of  engineers  in  National  affairs.  Among  other  things,  he 
suggested  increasing  the  annual  dues  of  all  engineers  who  are  related 
to  Engineering  Council  from  $1  to  $5,  in  order  to  support  and  main- 
tain an  engineering  agency  in  Washington.  He  also  outlined  the  move- 
ment to  transform  the  Department  of  the  Interior  into  a  Department 
of  Public  W^orks  and  urged  the  Association,  as  an  organization  and  its 
members  individually,  to  encourage  the  Oregon  Senators  and  Congress- 
men to  favor  a  movement  to  place  an  engineer  in  the  Cabinet  at 
the  head  of  an  Engineering  Department. 

Following  the  luncheon,  Mr.  Moore  and  his  party  were  driven  on 
the  Columbia  Highway  as  far  as  Horsetail  Falls. 

August  12th,  1919. — The  meeting  was  called  to  order  at  the  Uni- 
versity Club;  Vice-President  M.  E.  Reed  in  the  chair;  C.  P.  Keyser, 
Secretary;  and  present,  also,  18  members. 

The  minutes  of  the  meeting  of  the  Association  of  July  25th,  1919, 
and  of  the  Board  of  Directors  of  August  1st,  1919,  were  read  and 
approved. 

Several  bills  were  read  and  ordered  paid. 

Mr.  J.  C.  Stevens  reported  that  he  had  failed  in  his  endeavor  to  have 
Frank  Branch  Riley  lecture  on  "Northwest  Scenery"  before  the  Annual 
Convention  of  the  Society  at  Minneapolis,  Minn.,  because  the  attempt 
was  made  too  late  for  the  Programme  Committee  to  consider  it,  and 
also  that  the  plan  to  bring  the  1920  Convention  to  Portland  had  been 
abandoned. 

Mr.  D.  C.  Henny  reported  that  he  had  been  notified  of  his  nomina- 
tion as  Director  for  District  No.  12,  but  no  other  nominations  were 
reported. 

Mr.  G.  C.  Mason  reviewed  the  work  of  the  Development  Committee 
preliminary  to  final  action  at  its  meeting  to  be  convened  in  September, 
and  moved  the  adoption  of  the  following  motion : 

"To  carry  out  the  recommendations  of  the  Committee  on  Develop- 
ment, to  the  effect  that  the  Local  Associations  form  a  'local  affiliation 
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of  the  branches  of  the  national  technical  societies  and  the  local  technical 
societies',  I  move  that  a  committee  of  two,  consisting  of  J.  C.  Stevens 
and  J.  P.  Newell  be  appointed  from  this  Local  Association. 

"And  that  the  Secretary  be  instructed  to  invite  each  of  the  Local 
Associations  of  other  National  Engineering  Societies  represented  in 
Portland  to  appoint  a  similar  Committee  to  discuss  and  formulate  ways 
and  means  of  bringing  about  this  proposed  local  affiliation. 

"And,  further,  that  in  determining  which  are  the  National  Engi- 
neering Societies  for  purposes  of  representation  on  this  joint  commit- 
tee, we  accept  the  requirements  foi;  membership  in  Engineering 
Council  as  our  guide. 

"Be  it  further  resolved  that  in  the  case  of  any  of  the  National 
Engineering  Societies  not  having  Local  Associations  in  Portland,  but 
having  a  local  membership  of  at  least  five,  that  then  in  that  case 
the  Secretary  communicate  with  one  of  these  members  requesting  that 
he  get  together  with  the  other  local  members  of  his  society  and  appoint 
a  committee  the  same  as  though  that  Society  already  had  a  Local 
Association." 

On  motion,  duly  seconded,  it  was  proposed  to  amend  Mr.  Mason's 
resolution  by  substituting  the  names  of  Messrs.  Thomson  and  Reed, 
the  present  acting  delegates  to  local  conferences,  for  those  of  Messrs. 
Newell  and  Stevens. 

After  discussion  of  the  subject,  the  amendments  were  withdrawn, 
and  a  vote  was  taken  on  the  original  motion  and  carried. 

On  motion,  duly  seconded,  the  original  motion  was  then  recon- 
sidered, and  the  adoption  of  the  resolution  was  lost. 

On  motion,  duly  seconded,  the  following  motion  was  carried: 

"To  consider  the  general  subject  of  local  affiliation  of  the  branches 
of  the  National  Technical  Societies,  I  move  that  the  committee  of  two 
previously  appointed  (Thomson  and  Reed)*  for  the  purpose  of  creating 
an  engineering  council  be  instructed  to  meet  with  representatives  of 
other  national  founder  societies  in  order  to  ascertain  and  report  the 
best  means  of  carrying  such  affiliations  into  effect  before  any  further 
action  be  taken  regarding  an  engineering  council." 

Adjourned. 

St.   Louis  Association,  Organized    1888    (Constitution   Approved   by 
Board,  1914). 

J.  A.  Ockerson,  President;  C.  W.  S.  Sammelman,  Secretary-Treas- 
urer, 300  City  Hall,  St.  Louis,  Mo. 

The  Annual  Meeting  of  the  Association,  for  the  election  of  officers 
and  for  the  transaction  of  business,  is  held  on  the  fourth  Monday  in 
November.  Two  meetings  each  year,  for  the  presentation  and  discus- 
sion of  technical  papers,  are  held  in  the  Auditorium  of  the  Engineers 
Club  of  St.  Louis  and  are  open  to  members  of  the  Associated  Societies. 
Other  "get-together"  meetings  are  held  regularly  for  dinner  or  luncheon 
on  the  fourth  Monday  of  each  month  except  July,  August,  and 
November. 

San  Diego  Association,  Organized  1915. 

W.  C.  Earle,  President;  R.  C.  Wueste,  Secretary-Treasurer,  Bonita, 
Cal. 
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Seattle  Association,  Organized  1913- 

L.  M.  Grant,  President;  G.  A.  Collins,  Secretary,  1317  L.  C.  Smith 
Bldg.,  Seattle,  Wash. 

The  regular  meetings  of  the  Association,  with  luncheon,  are  held 
at  the  Engineers'  Club,  Arctic  Building,  Third  Avenue  and  Cherry- 
Street,  at  12.15  p.  M.,  on  the  last  Monday  of  each  ncionth.  Informal 
luncheons  are  also  held  at  12.15  p.  m.,  every  Monday  at  the  Engineers' 
Club. 

Special  evening  meetings  are  held  from  time  to  time  for  the  purpose 
of  discussing  important  topics,  and  information  concerning  these  meet- 
ings may  be  had  by  addressing  the  Secretary.  All  members  in  any 
grade  of  the  American  Society  of  Civil  Engineers  are  cordially  invited 
to  attend  the  meetings  when  in  the  vicinity,  and,  if  located  in  this 
District  for  any  length  of  time,  their  membership  in  the  Association 
will  be  appreciated. 

Southern  California  Association,  Organized  1914. 

George  G.  Anderson,  President;  Floyd  G.  Dessery,  Secretary,  511 
Central  Building,  Los  Angeles,  Cal. 

The  Southern  California  Association  of  Members  of  the  American 
Society  of  Civil  Engineers  (Los  Angeles,  Cal.)  holds  regular  monthly 
meetings  on  the  second  Wednesday  of  each  month,  the  December  meet- 
ing being  the  Annual  Meeting. 

Informal  luncheons  in  connection  with  the  Joint  Technical  Societies 
of  Los  Angeles  are  held  at  12.15  p.  M.,  every  Thursday  at  the  Broadway 
Department  Store  Cafe. 

The  by-laws  of  the  Association  provide  for  the  extension  of  hospi- 
tality to  any  member  of  the  Society  who  may  be  temporarily  in  Los 
Angeles,  and  any  such  member  will  be  gladly  welcomed  as  a  guest  at 
any  of  the  meetings  or  luncheons. 

Spokane   Association,   Organized   1914. 

Harold  J.  Doolittle,  President;  Charles  E.  Davis,  Secretary,  City 
Engineer's  Office,  Spokane,  Wash. 

The  regular  meetings  of  the  Association  are  held  on  the  second 
Friday  of  each  month,  except  July  and  August.  The  hour  and  place 
of  meeting  are  not  fixed,  but  this  information  will  be  furnished  on 
application  to  the  Secretary. 

Visiting  members  are  invited  to  attend  the  meetings. 

Texas  Association,  Organized  1913. 

R.  J.  Potts,  President;  J.  H.  Brillhart,  Secretarv,  Care,  Mosher 
Mfg.  Co.  Dallas,  Tex. 

Utah  Association,  Organized  1916. 

A.  B.  Villadsen,  President,  304  Dooly  Bldg.,  Salt  Lake  City,  Utah. 

The  Annual  Meeting  of  the  Association  is  held  on  the  first  Wednes- 
day in  April.  The  time  of  other  meetings  is  not  fixed,  but  this  infor- 
mation will  be  furnished  on  application  to  the  President. 
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PRIVILEGES   OF   ENGINEERING   SOCIETIES 

EXTENDED  TO  MEMBERS  OF  THE 
AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

Members  of  the  American  Society  of  Civil  Engineers  will  be  wel- 
come in  the  Reading  Rooms  and  at  the  meetings  of  many  engineering 
societies  in  all  parts  of  the  world.  A  list  of  such  societies  wiU  be 
found  on  pages  41  and  42  of  the  Year  Book  of  the  Society  for  1919. 
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NEW  BOOKS* 

(From  August  1st  to  August  31st,  1919) 

The  statements   made   in   these   notices  are  taken   from   the  books 
themselves,   and   this   Society  is  not  responsible  for  them. 


DONATIONS  TO  ENGINEERING  SOCIETIES  LIBRARY 

ELECTRIC  POWER  TRANSMISSION: 

Principles  and  Calculatiohs,  Including  a  Revision  of  "Overhead 
Electric  Power  Transmission".  By  Alfred  Still.  2d  Edition.  N.  Y., 
McGraw-Hill  Book  Co.,  Inc.;  Lond.,  Hill  Publishing  Co.,  Ltd.,  1919. 
407  pp.,  illus.,  tab.,  9x6  in.,  cloth.    $3.50. 

"Overhead  Electric  Power  Transmission"  was  written  to  provide  a  discussion  of 
the  fundamental  principles  and  scientific  laws  determining  the  correct  design  of 
overhead  transmission  lines,  suited  to  the  needs  of  the  office  engineer  in  charge  of 
calculations  and  specifications.  The  addition  of  a  chapter  on  underground  con- 
ductors has  now  made  it  necessary  to  alter  the  title.  The  work  has  also  been 
thoroughly  revised,  obsolete  matter  has  been  omitted,  and  new  material  added. 

A  TEXT-BOOK  OF  HEAT  ENGINES,  VOL.  I. 

By  Andrew  Jamieson.  18th  Edition,  Revised  by  Ewart  S.  Andrews. 
Lond.,  Charles  Griffin  &  Co.,  Ltd.,  1919.  551  pp.  8  x  5  in.,  cloth.  $3.00. 
(Gift  of  J.  B.  Lippincott  Co.) 

This  volume  is  a  revised  edition  of  Professor  Jamieson's  "Textbook  on  Steam 
and  Steam  Engines",  with  the  omission  of  the  chapters  on  steam  turbines  and 
boilers.  The  omitted  chapters,  with  others  on  thermodynamics,  entropy,  and 
internal  combustion  engines,  will  appear  in  Vol.   II. 

BOILER  FEED  WATER: 

A  Concise  Handbook  of  Water  for  Boiler  Feeding  Purposes  (Its 
Effects,  Treatment,  and  Analysis).  By  Percy  G.  Jackson.  Lond., 
Charles  Griffin  &  Co.,  Ltd.;  Philadelphia,  J.  B.  Lippincott  Co.,  1919. 
102  pp.,  7x5  in.,  cloth.    $2.00.  (Gift  of  J.  B.  Lippincott  Co.) 

This  volume  is  intended  to  be  a  reliable,  concise,  and  practical  compendium 
of  information  on  boiler  waters  and  feed  water  troubles.  It  is  based  on  the  author's 
long  experience  as  chemist  to  an  English  boiler  insurance  company.  Contents  :  Mineral 
Constituents;  Corrosion;  Softening;  Selection  of  Softening  Plates;  Priming;  Scale, 
Grease,  and  Overheating ;  Methods  of  Analysis ;  Analysis  of  Scale ;  Control  Tests 
for  Water  Softening;  Sampling;  Solutions;  Appendix:  List  of  Factors;  List  of 
Atomic  Weights  ;  Clark's  Table  of  Hardnesses. 

THE  NAVAL  ARCHITECT'S,  SHIPBUILDER'S  AND  MARINE  ENGINEER'S  POCKET- 
BOOK. 

By  Clement  Mackrow  and  Lloyd  Wollard.  12th  Edition.  N.  Y., 
The  Norman  W.  Henley  Publishing  Co.,  1918.  760  pp.,  illus.,  tab., 
7x4  in.,  flexible  cloth. 

The  twelfth  edition  of  this  pocket-book  appeared  2%  years  after  the  eleventh 
from  which  it  differs  by  the  correction  of  errors  and  the  addition  of  seventeen  pages 
containing  supplementing  notes  on  various  sections  of  the  book  and  an  article  on 
estimating  the  weight  and  cost  of  a  merchant  vessel.  In  addition  to  the  subjects 
usually  discussed  in  such  works,  articles  on  aerodynamics  and  aeronautics  are 
Included. 

♦Unless  otherwise  specified,  books  in  this  list  have  been  donated  by  the  publishers. 
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MANUAL  OF  THE  CHEMICAL  ANALYSIS  OF  ROCKS. 

Bv  Henry  S.  Washington.  3d  Edition.  K  Y.,  John  Wiley  &  Sons, 
Inc.;  Lond.,  Chapman  &  Hall,  Ltd.,  1919.  12  +  271  pp.,  1  pi.,  tab., 
9x6  in.,  cloth.     $2.50. 

The  author's  object  is  to  present  a  selection  of  methods  for  the  analysis  of 
silicate  roclcs,  especially  those  of  igneous  origin,  adapted  to  the  needs  of  chemists, 
mining  engineers,  etc.,  who  have  not  made  a  particular  study  of  quantitative 
analysis.  The  present  edition  has  been  thoroughly  revised  and  considerably 
enlarged. 

MECHANICAL  DRAWING  FOR  HIGH  SCHOOLS: 

A  Text  with  Problem  Layouts.  By  Thomas  E.  French  and  Carl 
L.  Svensen.  N.  Y.,  McGraw-Hill  Book  Co.,  Inc. ;  Lond.,  Hill  Publish- 
ing Co.,  Ltd.,  1919.     221  pp.,  illus.,  tab.,  9x6  in.,  cloth. 

The  object  of  this  book  is  to  present  mechanical  drawing  as  a  definite  educa- 
tional subject  by  which  the  student's  power  of  visualization  may  be  developed  and 
his  constructive  imagination  strengthened,  while  he  is  also  taught  to  think  exactly, 
to  understand  and  make  mechanical  drawings,  and  to  know  modern  drafting-room 
practice.  The  course  outlined  covers  two  years'  work  and  is  a  complete  textbook 
and  book  of  problems. 

STUDIES  IN  THE  CONSTRUCTION  OF  DAM  EARTHEN  AND  MASONRY 

Arranged  on  the  Principle  of  Question  and  Answer  for  Engi- 
neering Students  and  Others.  By  E.  R.  Matthews.  Lond..  Charles 
Griffin  &  Company,  Ltd.;  Philadelphia,  J,  B.  Lippincott  Compg,ny, 
1919.  43  pp.,  30  illus.,  9x6  in.,  paper.  $1.50.  (Gift  of  J.  B. 
Lippincott  Co.) 

This  book  is  intended  for  students  preparing  for  examinations,  especially  those 
for  associate  membership  in  the  Institution  of  Civil  Engineers,  or  the  Institution  of 
Municipal  and  County  Engineers,  or  for  the  degree  of  bachelor  of  science  in  engi- 
neering in  universities. 
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MEMBERSHIP 

(From  AiigiLst  Sth  to  September  4tli,  1919) 
ADDITIONS 

SIEMBERS  Date  of 

Membership. 

Jordan,  Thomas  Arthur.      (Engineering  Service  Co.),  816 

Washington  Bldg.,  Los  Angeles,   Cal Mar.    11,   1919 

Ki.xGSLEY,  Moses  Leland.  Chf.  Engr.,  Graham,  Anderson, 
Probst  &  White.  11  Hanover  Sq.,  London,  W.  1, 
England Mar.    1 1,   1919 

associate  members 

Coeytaux,  Charles  Henri.  7  Avenue  du  Theatre,  Lau- 
sanne, Switzerland June    16,  1919 

Gkoothoff,  Arnold.        Bandoeng,  Java.  . Mar.    11,   1919 

Lee,  Lasley.     Engr.,  U.  S.  Geological  Survey,  404  Federal 

Bldg.,  Tacoma,  Wash Mar.    11,   1919 

McXally,  Frank  Angus.     Cons.  Structural  Engr.,  123  West 

Madison  St.,   Chicago,  III April   14,  1919 

Olmsted,  Homer  George.     Newkirk,  Okla Mar.    11,  1919 

Reagan,  Earl  Frost.  Supt.  of  Bldg.  Constr.,  Leonard 
Constr.  Co.,  Box  334,  Toledo,  Ohio.  (Res.,  125  South 
Jefferson  St.,  Knightstown,  Ind.) June    16,   1919 

TiLLOTsoN,  Luther  Rudolph.     1324  Topeka  Ave.,  Topeka, 

Kans June    16,   1919 

White,  David  Ewing.     Care.  Roberts  &  Schaefer  j    Jun.  Nov.    28,  1916 

Co.,  2064  McCormick  Bldg.,  Chicago,  111.    ^    Assoc.  M.     Mar.    11,  1919 

JUNIORS 

HucKABY,   Marion   Columbus      Care,   Dept.   of  Highways, 

Covington,  La Oct.        9,   1917 


DEATHS 

Cooper,  Theodore.  Elected  Member,  March  4th,  1874;  died  August  24th, 
1919. 

Leavenworth,  George  Stevens.  Elected  Associate  Member,  June  3d,  1903; 
Member,  February  5th,   1907;    died  August  9th,   1919. 

Sykes,  George.  Elected  Junior,  May  1st,  1906;  Associate  Member,  Decem- 
ber 4th,  1907;  Member,  May  12th,  1919;  died  August  21st,  1919. 


Total  Membership  of  the  Society,  September  4th,   1919, 
9193. 
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MONTHLY  LIST  OF  RECENT  ENGINEERING  ARTICLES  OF 
INTEREST 

(July  17th  to  September  1st,  1919) 
Note. — This  list  is  published  for  the  purpose  of  placing  before  the 
members  of  this  Society,  the  titles  of  current  engineering  articles, 
which  can  be  referred  to  in  any  available  engineering  library,  or  can  be 
procured  by  addressing  the  publication  directly,  the  address  and  price 
being  given  wherever  possible. 

LIST  OF  PUBLICATIONS 

In  the  subjoined  list  of  articles,  references  are  given  by  the  number 
prefixed  to  each  journal  in  this  list  : 


(2)  Journal,     Engrs.     Club     of     Phila., 

Philadelphia,   Pa. 

(3)  Journal,    Franklin    Inst.,    Philadel- 

phia, Pa.,  50c. 

(4)  Journal,    Western    Soc.    of    Engrs., 

Chicago,   111.,  50c. 

(5)  Journal,  Eng.  Inst,  of  Canada,  Mon- 

treal, Que.,  Canada. 

(6)  Journal,  Am.  Inst,  of  Archts.,  Wash- 

ington, D.  C,  50c. 

(7)  Gesundhcits       Ingenieur,       Munich, 

Germany. 

(8)  Stevens   Indicator,  Hoboken,   N.   J., 

50c. 

(9)  Industrial  Management,   New   York 

City,  25c. 

(11)  Engineering  (L,on&on),W.   H.Wiley, 

432  Fourth  Ave.,  New  York  City, 
25c. 

(12)  The      Engineer      (London),      Inter- 

national    News     Co.,     New    York 
City,  35c. 

(13)  Engineering  Neivs-Record,  New  York 

City,  15c. 

(15)  Raihcay  Age,   New  York  City,   15c. 

(16)  Engineering    and    Mining    Journal, 

New  York  City,  15c. 

(17)  Electric      Railway     Journal,      New 

York  City,  10c. 

(18)  Railioay  Review,  Chicago,   111.,   15c. 

(19)  Scientific      American      Supplement, 

New  York  City,   10c. 

(20)  Iron   Age,   New  York  City,   20c. 

(21)  Railway     Engineer,     London,     Eng- 

land, Is.  2d. 

(22)  Iron  and  Coal  Trades  Review,  Lon- 

don,  England,    Gd. 

(24)  American  Gas  Enqineering  Journal, 

New  York  City,   10c. 

(25)  Railway  Mechanical  Enqincer,  New 

York   City,   20c. 

(26)  Electrical     Review,     London,     Eng- 

land,  4d. 

(27)  Electrical    World,    New    York    City, 

10c. 

(28)  Journal,      New      England      Water- 

Works   Assoc,   Boston,   Mass.,    $1. 

(29)  Journal,  Royal  Soc.  ot  Arts,  London, 

England,  6d. 
(32)    Memoires     et     Covipte     Rendu     des 

Travaux,  Soc.  Ing.  Civ.  de  France, 

Paris,  France. 
{33)    Le  Genie  Civil,  Paris,  France,  1  fr. 
(36)    Cornell  Civil  Engineer,  Ithaca,  N.  Y 


(41)  Elektrotechnische  Zeitschrift,  Berlin, 

Germany. 

(42)  Proceedings,  Am.  Inst.  Elec.  Engrs., 

New  York  City,  $1. 

(43)  Annales    des    Fonts    et    Chaussees, 

Paris,  France. 

(45)  Coal  Age,  New  York  City,  15c. 

(46)  Scientific  American,  New  York  City, 

15c. 

(47)  Mechanical    Engineer,    Manchester, 

England,  3d. 

(48)  Zeitschrift,    Verein    Deutscher    In- 

genieure,      Berlin,      Germany,      1, 
60  m. 

(49)  Zeitschrift    fiir    Bauwesen,    Berlin, 

Germany. 

(50)  Stahl   und    Eisen,    Diisseldorf,    Ger- 

many. 

(53)  Zeitschrift,      Oesterreichischer      In- 

genieur   und    Architekten-Verein, 
Vienna,  Austria,  70h. 

(54)  Transactions,   Am.   Soc.   C.   E.,   New 

York  City,  $lfi. 

(55)  Mechanical     Engineering:     Journal, 

Am.   Soc.   M.   E.,   New  York  City, 
$10. 

(56)  Transactions,    Am.    Inst.    Min.    and 

Metallurgical    Engrs.,    New    York 
City,  $6. 

(57)  Colliery     Guardian,     London,     Eng- 

land, 5d. 

(58)  Proceedinns,  Engrs.'  Soc.  of  W.  Pa., 

2511  Oliver  Bldg.,  Pittsburgh,  Pa., 
50c. 

(59)  Proceedings,  American  Water  Works 

Assoc,  Troy,   N.   Y. 

(60)  Municipal  and  County  Engineering, 

Indianapolis,  Ind.,  25c. 

(61)  Proceedings.  Western  Railway  Club, 

225    Dearborn    St.,    Chicago,    111., 
25c. 

(62)  American  Drop  Foroer,  Thaw  Bldg., 

Pittsburgh.   Pa.,   iOc. 

(63)  Minutes  of  Proceedings,  Inst.  C.  E., 

London,  England. 

(64)  Pairer,  New  York  City,  10c. 

(65)  Official  Proceedings,  New  York  Rail- 

road  Club,   Brooklyn,   N.  Y.,   15c. 

(66)  Gas  Journal.   London,   England,   6d. 

(67)  Cement  and  Engineering  News,  Chi- 

cago, 111..  25c. 

(69)    Eiscnbau,    Leipzig,    Germany. 

(71)    Journal,  Iron   and   Steel   Inst.,   Lon- 
don, England. 


(40)    Zentralhlatt      der      Bauverioaltung ,     (71o)    Carnegie  Scholarship  Memoirs.  Iron 
Berlin,  Germany,  CO  pfg.  and  Steel  Inst..  London.  England. 
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(72)  American  Machmist,  Kevf  York  City,     (100) 

15c. 

(73)  Electrician,  London,  England,  18c. 

(75)    Proceedings,   Inst,  of  Mech.   Engrs.,     (103) 
London,   England. 

(77)  Journal.  Inst.  Elec.  Engrs.,  London,     (104) 

England,   5s. 

(78)  Betov    uiul   Eisen,   Vienna,    Austria, 

1,  50m.  (105) 

(80)    Tonindustrie    Zeitung,    Berlin,    Ger- 
many. (106) 
(83)    Gas  Age.  New  York  City,  15c. 

(85)  Proceedings,   Am.   Ry.    Eng.    Assoc,     (107) 

Chicago,    111. 

(86)  Engineering   and   Contracting,   Chi-     (109) 

cago.   III.,   10c. 

(87)  Railway  Maintenance  Engineer,  CM-    (110) 

cago,    III.,   10c. 

(89)  Proceedings,    Am.    Soc.    for    Xesting     (HI) 

Materials,    Philadelphia,    Pa.,    $5. 

(90)  Transactions.  Inst,  of  Naval  Archts.,     (113) 

London,  England. 

(91)  Transactions,  Soc.  of  Naval  Archts.     (114) 

and    Marine    Engrs.,     New    York 
City. 

(92)  Bulletin,        Soc.       d'Encouragement     (115) 

pour  I'lndustrie  Nationale,  Paris, 
France.  (116) 

(93)  Revue  de  Metallurgie,  Paris,  France, 

4  fr.  50.  (117) 

(96)    Canadian    Engineer,    Toronto,    Ont.,     (118) 
Canada,  10c. 

(98)  Journal,    Engrs.    Soc.    of    Pa.,    Har-     (119) 

risburg.  Pa.,  30c. 

(99)  Proceedings,  Am.   Soc.  of  Municipal     (120) 

Improvements,  New  York  City,  $2. 


Professional     Memoirs,     Corps     of 

Engrs.,     U.     S.     A.,     Washington, 

D.   C,    50c. 
Mining   and    Scientific  Press,    San 

Francisco,    Cal.,    10c. 
The    Surveyor   and   Municipal   and 

County    Engineer,    London,    Eng 

land,   6d. 
Chemical    and    Metallurgical    En 

gineering.  New  York  City,  25c. 
Transactions,  Inst,  of  Min.  Engrs, 

London,  England,  6s. 
Schiceizerische  Bauzeitung,  Zurich 

Switzerland. 
Journal,  Boston  Soc.  C.  E.,  Boston 

Mass.,   50c. 
Journal,  Am.  Concrete  Inst.,  Phil 

adelphia.    Pa.,    50c. 
Journal   of   Electricity,   San   Fran 

Cisco,  Cal.,  25c. 
Proceedings.  Am.  Wood  Preservers 

Assoc,  Baltimore,  Md. 
Journal,    Institution    of    Municipa 

and    County    Engineers,    London 

England,  Is.  6d. 
Journal,  Engrs.'  Club  of  St.  Louis 

St.   Louis,  Mo.,  35c. 
Blast    Furnace    and    Steel    Plant 

Pittsburgh,  Pa.,   15c. 
Engineering  World,  Chicago,  III. 
Times     Engineering      Supplement 

London,  England,  2d. 
Landscape     Architecture,     Harris- 
burg,  Pa.,  50c. 
Automotive  Industries,    New   York 

City,  15c. 


LIST   OF   ARTICLES 
Bridges. 

An  Outline  for  the  Inspection  of  Steel  Bridges.      G.   A.  Haggander.      (87)      Mar. 

An   Unusual  Concrete  Highway  Bridge.*      C.   S.  Bennett.      (67)      July. 

Points     Requiring    Special     Observation     and     Investigation     in     Bridge    Inspection. 

Herbert  C.   Keith.      (Paper   read   before  the   Brooklyn   Engineers'    Club.)       (96) 

July  17. 
Strengthening  Old   Iron   Bridges  by  Reinforced  Concrete  Arch  Ribs.*      A.   T.   Davis. 

(86)      July  30. 
Substructure   of    Michigan  Avenue   Bascule  Bridge,   Chicago.*      Hugh   E.   Young   and 

William  A.  Mulcahy.      (13)      July  31. 
Mounted    Piledriver    Rig    Developed    by    United    States    Army.*      (Pontoon.)       (13) 

July  31. 
Test  of  Sandy  Foundations  at  Arch  Bridge  Pier.*      Arthur  Richards.      (13)      July  31. 
Stress  Measurement.*      (12)      Aug.  1. 
Elevating  Illinois  Central  Track's  and  Building  the  New  Bridges.*     W.  T.  Christine. 

(117)      Aug.  1. 
Cofferdam  Experience  at  a  Bridge  in  Chicago  River.*     Hugh  E.  Young  and  William 

A.   Mulcahy.      (13)      Aug.  7. 
Flat  Arches  on  High  Piers,  South  Side  Bridge,  Fairmont.*      (13)     Aug.  7. 
Hell  Gate  Bridge,  New  York.*      Frank  W.  Skinner.      (11)      Aug.  8. 
Electricity    Cuts    Construction-Plant    Power    Costs.*      (Arch    Bridge    Construction.) 

(13)      Aug.  14. 
Rondout  Creek  Bridge  Design  Condemned  for  Excessive  Load  on  Batter  Piles.*      (13) 

Aug.  14. 
Cross-River  Traffic  Problems  at  Portland.*     W.  A.  Scott.      (117)      Aug.  15. 
Extraordinary    Repairs    Made    to    a    1  900-Ton    Drawbridge.*      Thomas    D.    Fulton. 

(13)      Aug.  21. 
Mechanical  Method  for  Determining  Reactions  in  Continuous  Girders.*      R.  Fleming. 

(13)      Aug.  28. 
Timber  Bridge  Problems  on  the  Alaska  Railway.*      (13)      Aug.    28. 
Etude  sur  I'Emploi  des  Cables  aux  Armies.*      G.  Leinekugel  le  Cocq.      (33)      Serial 

beginning  June  14. 
La  Stabilite  des  Fonts  sous  le  Passage  des  Charges  Mobiles  :    I>e  Reglement  Ministe- 

riel   francals  pour  le  Calcul   et  les  Epreuves  des  Pont  Metalliques.      A.  Goupil. 

(33)      July  19. 

*  Illustrated. 
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Bridges— (Continued^. 

Die  Skuru-Briicke  bei  Stockholm.*     A.  Bjorkmann.      (78)      Apr.  4,  1916. 

Die  wirtschaftlich  gunstia;o  Anordnung  einer  Briickenanlage  auf  zelchnerischein 
Wege.*     Robert  Schonhofer.      (49)      1918,  Pt.  10. 

\'orsehIag  fiir  cine  Bogenbrucke  oline  Diagonalen.*  Franz  Kleinhenz.  (69)  Jan., 
1918. 

Bogentrager  mit  zwei   Gelenken.*      Fr.   Engesser.      (69)      Feb.,   1918. 

Der  Gelenklose  Bogen  mit  Zugband  in  Beliebiger  Hohe.*     F.   Bohny.     (69)     Apr.,  1918. 

Die  Sparsame  Bemessung  dcr  Stutzweite  von  Eisernen  Balken-Briicken.*  Robert 
Schonhofer.      (69)      Apr.,  1918. 

Brmittlung  der  Knickaicherheit  Gedriickter  Untergurte  von  Bogenfachwerkbindern 
bei   Verwentlung    Gewohnlicher   Walzpfetten.*      Kaufmann.      (69)      June,    1918. 

Berechnung  von  Bogenbriicken  bei  raumlichem  Kraftangriff ;  Allgemeines  rechner- 
isches  und  graphisches  Verfahren  der  Berechnung  mittels  Einflusslinien.*  Alfred 
Hawranek.      (78)      Serial  beginning  June  4,  1918. 

Betonbrucken  aus  umschniirtem  Gusseisen.*  Fritz  v.  Emperger.  (53)  Serial  be- 
ginning Aug.  2,  1918. 

Hangebriicke  und  Schwebefahre  in.Rio  de  Janeiro.*     Hugo  Kulka.     (69)     Nov.,  1918. 

Das  Versuchswesen  in  der  Praxis  des  Eisenbaues.*      Fritz  Hiibner.    (69)    Dec,  1918. 

Versuche  mit  einer  Balkenbriicke  von  12,  2  m  Lichtweite  ;  nach  einem  Bericht  von 
D.  A.  Abrams  mit  Erlauterungen  iiber  die  Abhangigkeit  der  Bruchlast  von  der 
Scherfestigkeit.*     Gerhard  Neumann.      (78)      Serial  beginning  Mar.  5. 

Hangebrucke  und  Schwebefahre  in  Rio  de  Janeiro.*      (40)      Apr.  2. 

Neubau  der  Petribriicke  in  Rostock.*      Kerner.      (40)      Apr.  26. 

Electrical. 

Notes  on  Surface  Condensing  Plants,  with  Special  Reference  to  the  Requirements  of 
Large  Power  Stations.*     R.  J.  Kaula.      (77)      June. 

Motor-Driven  Ventilating  Fans  :    Some  Criticisms.     S.  Lees.      (26)      July  4. 

A  New  Development  in  Motor  Starters.*      (12)      July  11. 

Deptford  Electricity  Works  Revisited.*      (26)      July  11. 

New  Kern  River  Development.*     G.  E.  Armstrong.      (27)      July  19. 

Spain  Plans  National  Transmission  Network.*     George  F.  Paul      (27)      July  19. 

Steam  versus  Electricity  for  Auxiliary  Drive.*      E.   L.  Martheleur.      (27)      July   19. 

Pulling  in  Conductors  with  a  Crane.*      Terrell  Croft.      (64)      July  22. 

Power  Factor  Correction.*     J.  Humphrey.      (57)      July  25. 

Weagant's  Anti-Static  Method  in  Wireless  Telegraphy.*  E.  L.  Bucher.  (From 
Wireless  Age.)       (73)      Serial  beginning  July  25. 

Design  of  Industrial  Lighting  System.*  Ward  Harrison  and  H.  H.  Magdsick.  (27) 
July  26. 

Selection  of  Economical  Transmission  Route.*      P.  O.  Reyneau.      (27)      July  26. 

Substations  for  Y-Connected  Systems.*      A.  V.  Taylor.      (27)      July   26. 

Selection  of  an  Electric  System.*     Terrell  Croft.      (45)      July  31. 

Heating  of  Underground  Cables.*  A.  L.  Freret.  (Paper  read  before  Assoc,  of  Iron 
and  Steel  Elec.  Engrs.)       (2)      Aug. 

Hydraulic  vs.  Electric  Drive  for  Steel  Mill  Auxiliaries.*  R.  B.  Gerheart.  (Paper 
read  before  Assoc,  of  Iron  and  Steel  Elec.  Engrs.)       (2)      Aug. 

Development  of  an  Airplane   Shock  Recorder.*      A.   F.  Zahm.      (3)      Aug. 

The  Photometric  Scale.*     Herbert  E.  Ives.      (3)      Aug. 

Grounded  Neutral  Transmission  Line.*      W.  E.  Richards.      (42)      Aug. 

Order  and  Amplitude  of  Harmonics  in  Voltages  Wave  Forms  with  Indicating  Instru- 
ments.*     Leslie   P.   Curtis.      (42)      Aug. 

Predetermination  of  Synchronous  Phase-Modifier  Performance.*  Hubert  V.  Car- 
penter.     (42)      Aug. 

Some  Problems  in  the  Operation  of  Power  Plants  in  Parallel.*  E.  C.  Stone.  (42) 
Aug. 

Theory  of  Probabilities  Applied  to  Failures  of  Suspension  Insulators.*  L.  M.  Klauber. 
(42)      Aug. 

Unification  of  the  Manual  and  Automatic  Telephone  Systems.*  D.  E.  Wiseman. 
(42)      Aug. 

Chicago's  Tunnels  for  Electric  Light  and  Power  Cables.*  G.  B.  Springer.  (117) 
Aug.  1. 

Lifting  Magnets.*      B.  F.  Fernow.      (117)      Aug.  1. 

Functions  of  the  Condenser  in  Hlgh-Tension  Magnetos.*  Harry  F.  Geist.  (120) 
Aug.  7. 

The  Scientific  Problems  of  Electric  Wave  Telegraphy.  J.  A.  Fleming.  (Cantor  Lec- 
ture.)      (29)      Aug.   8. 

High  Voltage  Laboratory  at  Purdue  University.*     C.  Francis  Harding.      (27)     Aug.  9. 

Layout  of  Modern  Switch  House.*      C.  A.  Corney.      (27)      Aug.   9. 

Testing  Instrument  Transformers  for  Polarity.*     Clifford  W.  Bates.      (27)      Aug.  9. 

Radio-Telephone  Development  in  the  Army.*  Nugent  H.  Slaughter  and  others.  (27) 
Aug.  16. 

Selecting  Voltage  Regulators  for  Feeders.*     Frank  Hersey.      (27)      Aug.  16. 

*  Illustrated. 
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Electrical— (Continued). 

Measuring  Power  Factor  with  Unbalanced  Load.*     "Willard  S.  Wilder.     (27)     Aug.  22. 
Anaiysi.s  of  Transmission-Line  Construction.*      D.  D.  Ewing.      (27)      Aug.  23. 
Half-Million-Volt  Condenser  for  Testin;;.*       (27)      Aug.   23. 

Induction  Motors  Driving  Centrifugal  Pumps.*     Fraser  Jeffrey.      (64)      Aug.  26. 
A  32  500-Kva.   Watorwheel   Generator.*      R.   B.  "Williamson.      (27)      Aug.   30. 
Development  of  Arc  Transmitters.*     Adrien  L.  Anderson  and  Harold  F.  Elliott.      (27) 

Aug.  30. 
Groupes    Industriels   Actionnes   par    Moteurs   k   Explosion,    Systgme   Renault.*      (33) 

May  17. 
Les  Fours  de  Boulangerie  k  Chauffage  Electrique.      F.   Loppe.      (33)      July  2G. 
Der  neue  Elektrizitatsgesetz-Entwurf.      Max  Ried.      (53)      Serial  beginning  Apr.  26, 

1918. 
"Wechselrede    iiber    Elektrizitatswirtschaft    und    Wasserkraftnutzung.      (S3)      Serial 

beginning  May  24,  1918. 
Die  Spitzendeckung  fiir  die  hydraulischen  Neiderdruckwerke  in  Oesterreich.      Friedrich 

R.  V.  Merkl.      (53)      Sept.  6,  1918. 
Die  vier  Grundgrossen  der  Leitungsberechnung  fiir  Drehstromleitungen  bei  Dreieck- 

schaltung  der  Verbraucher'.*     J.  Teichmiiller.      (41)      Serial  beginning  Jan.  30. 
Vereinheitlichung    der    Lochstriefers    fiir    Mehrfach-und    Maschinentelegraphen.*      A. 

Kruckow.      (41)      Jan.  30. 
Schellenkabclschuhe    fiir    veranderliche    Querschnitt.*     R.    Zaudy.      (41)      Jan.    30. 

Marine. 

Construction  of   Steel  Barges.*      Thomas  Leach.      (58)      June. 

Heavy  Oil  Engines  for  British  Submarine  Boats.*      (11)      July  4. 

New  Yarrow  Destroyers.*      (12)      July  4. 

Light-Weight  Concrete    (for  Ship  Building).*      W.   L.   Scott.      (11)      July  11. 

Champlain  Dry  Dock  at  Quebec*     Ulric  Valiquet.      (12)      July  25. 

The  First  Round-Trip  Trans-Atlantic  Airship.*      (46)      July  26. 

Gimbal  Stabilization.*      V.  Bush.      (3)      Aug. 

World's    Largest    Dry    Dock    Completed    at    Portsmouth     Navy    Yard    at    Cost     of 

$4  000  000.*       (67)      Aug. 
Pre-Cast    Concrete    Units.*      W.    Noble   Twelvetrees.      (117)      Aug.    1. 
Some  Problems  in  the  Design  of  Concrete  Ships.     J.  Glaettli,  Jr.      (Abstract  of  paper 

read  before  Am.  Concrete  Inst.)       (13)      Aug.  7. 
The  Dazzle  Painting  of  Ships.*     Norman  Wilkinson.      (Paper  read  before  North-East 

Coast  Inst,  of  Engrs.  and  Shipbuilders.)       (11)      Aug.  8. 
Repairing  the  Stern  Frame  of  the  Northern  Pacific.      (46)      Aug.  9. 
H.   M.   S.  Furious.*      (11)      Aug.   15.  • 

Our  Proposed   1  000-Ft.   Steamers.*      (46)      Aug.   16. 
Concrete  Barge  Survives  Launching  at  Singapore.*      (13)      Aug.  21. 
Completion  of  the  Pearl  Harbor  Dry  Dock.*     A.  Russell  Bond.      (46)      Aug.  30. 
Les   Ferry-Boats   Militaires   Franco-Anglais.*      G.    Mangin.      (33)      Serial   beginning 

Feb.  22. 
Le   Navires    Inchavirables   et    Insubmersibles   Leparmentier.*      Raymond   Lestonnat. 

(33)      June  7. 
Le  Coulage  de  la  Flotte  allemande  k  Scapa-Flow  et  les  Valeurs  Relatives  des  Navires 

anglais    et    allemands    d'apres  la  Bataille  du  Jutland  (31  mai  1916)  :  Les  Monitors 

anglais.*     A.  Poidloue.      (33)      July  5. 
Der  Eisenbetonschiffbau.*      (78)      Jan.,   1918. 

Neuere  Anwendungen  im  Eisenbetonschiffbau.*      A.  A.  Boon.      (78)      Feb.,   1918. 
Schiffe  aus  Eisenbeton.      (78)      Feb.,  1918. 
Ueber  Eisenbetonschiffbauten,  mit  besonderer  Beriicksichtigung  einer  Ausfiihrung  der 

Firma  Ed.   Zublin  &  Co.*      H.   Schurch.      (78)      Mar.   5,   1918. 
Die  wichtigsten  Patente  des  In-  und  Auslandes  iiber  den  Bau  von  Eisenbetonschiff en.* 

O.  Ferdinand.      (78)      Serial  beginning  Apr.  5,  1918. 
Schiffbauten  aus  Eisenbeton  in  England.*      (78)      Aug.  5,  1918. 

Zur  Prage  des  Baues  von  Eisenbetonschiffen.  Walther  Stross.  (78)  Sept.  5,  1918. 
Ein  Schwimmdock  fiir  Eisenbetonschiffe.*  Fritz  von  Emperger.  (78)  Dec.  4,  1918. 
Verwendung   von    Eisenbetonsenkkasten    bei   der   Hafenerweiterung   in    Kopenhagen.* 

Christiani  and  Nielsen.      (78)      Mar.  5. 
Vorschriften  fiir  den  Bau  von  Seeschiffen  aus  Eisenbeton.    E.  Suenson.     (78)     Apr.  5. 

Mechanical 

The  Development  and  Future  of  Aviation  in  Canada.*      M.  R.  Riddell.      (5)      Mar. 

Devices  and  Methods  for  Measuring  High  and  Low  Temperatures  with  Special  Refer- 
ence to  Engineering  Problems.*     Herman  Henry  Albers.      (8)      Apr. 

Report  on  the  Chemical  Treatment  of  Boiler  Feed  Water.      E.  Echikson.      (8)      Apr. 

Report  on  the  Lubrication  of  Sliding  Metallic  Surfaces.*  Harry  G.  Hiebeler.  (8) 
Apr. 

Report  on  the  Relative  Sizes  of  Steam  and  Return  Mains  in  Steam  Heating  Apparatus. 
J.  K.  Smith.      (8)      Apr. 

*  Illustrated. 


September,  1919.]    CURRENT  ENGINEERING  LITERATURE  843 

Mechanical— (Continued ). 

Some  Considerations  with  Regard   to  Fuel  Gas.*      Fred.   Crabtree.      (58)      Apr. 
Peat,  Oil  and  Gas  Fuel.*     B.  J.  Forrest.      (5)      June. 
The  Production  of  Peat  Fuel.     Ernest  V.  Moore.      (5)      June. 
Alcohol  as  Motor  Fuel.      (118)      July. 
Inert  Products  in  Coal  Gas.      (118)      July. 

Steam  and  Coal  Consumption   in   Power   Stations.*      R.   H.   Parsons.      (11)      July  4. 
The  Voyage  of  the  R  34.      (12)      July  4. 

The  Regenerative  Effect  as  Influencing  the  Lighting  Efficiency  of  the  Inverted  Incan- 
descent  Burner.*      J.    S.   G.   Thomas.      (From  Journal   of  the    Soc.   of   Chemical 

Industry.)       (66)      July  8. 
Coal-Handling  Plant  at  Nobel's  Explosive  Factory  at  Pembrey.*      (11)      July  11. 
Recent  Machine  Tool  Developments.  •  Joseph  Horner.    (11)     Serial  beginning  July  11. 
Some    Developments    in   Aircraft    Design    and   Application    During   the   War.*      Lord 

Weir.       (Paper    read    before    the    North-East    Coast    Inst,    of    Engrs.    and    Ship- 
builders.)      (11)      Serial  beginning  July  11. 
The  "Blackburd"  Torpedo-Carrying  Aeroplane.*      (11)      July  11. 
A  Huddersfield  Crane  Works.*.     (12)      July  11. 

Notes  on  Drop  Valves  for  Steam  Engines.*      H.  W.  Morley.      (12)      July  11. 
A   New   Governor    for   Close    Pressure    Regulation    of   Gas   Exhausters   and    Boosters. 

(105)      July  15. 
Burning    Powdered    Coal     (The    Carburizatiou     System).*      W.     G.     Wilcox.      (117) 

July  15. 
Accessible  Oiling  System  Features  New  Allen  Engine.*      (120)      July  17. 
Automatic  Temperature  Control.*      (120)      July  17. 
Plan  to  Use  Exhaust  Heat  in  Vaporization  of  Low  Grade  Fuels.*    F.  C.  Mock.    (Paper 

read  before  Soc.  of  Automotive  Engrs.)       (120)      July  17. 
The  Limits  of  Thermal  Efficiency  in  Diesel  and  Other  Internal  Combustion  Engines.* 

Dugald  Clerk.      (Paper  read  before  North-East  Coast  Inst,  of  Engrs.  and  Ship- 
builders.)      (11)      Serial  beginning  July  18. 
Steam  versus  Electricity  for  Auxiliary  Drive.*      E.   L.   Martheleur.      (27)      July  19. 
The  Trans-Atlantic  Dirigible.*      (46)      July  19. 
Problems   in   the   Utilization   of   Fuels.      Raymond  F.   Bacon  and  William  C.  Hamor. 

(From  paper  read  before  Soc.  of  Chemical  Industry.)       (57)      July  25. 
Keeping  the  Big  Guns  at  the  Front  Effective.*      Herbert  T.  Wade.      (46)      July  26. 
The  First  Round-Trip  Trans-Atlantic  Airship.      (46)      July  26. 
Largest  Ice  Plant  in  the  West.*     Victor  J.  Azbe.      (64)      July  29. 
The  Semi-Diesel  Engine.     H.  P.  Shepherd.      (64)      July  29. 
A  Rapid  Unloading  Machine.*      (45)      July  31. 
How   Welded   Electrodes   in    Spark   Plugs   Prove   Superiority.*      J.    Edward   Schipper. 

(120)      July  31. 
Testing  Strength  of  Airplane  Wing  Ribs  55  to  96  Inches.*     Armin  Elmendorf.      (120) 

July  31. 
Development  of  an  Airplane  Shock  Recorder.*      A.  F.  Zahm.      (3)      Aug. 
Pitch  Pockets  and  their  Relation  to  the  Inspection  of  Airplane  Parts.*    J.  R.  Watkins. 

(3)      Aug. 
A.   S.   M.   E.    Boiler  Code:   Part   I.   Section   III.*      (55)      Aug. 
Pulverized  Coal  as  a  Fuel.*     N.  C.  Harrison.      (55)      Aug. 
Pulverized   Coal   for   Stationary   Boilers.*      Fred'k  A.   Sheffler   and   H.   G.   Barnhurst. 

(55)      Aug. 
Standards  of  Carburetor  Performance.*      (55)      Aug. 

Suggested  Formula  for  Rating  Kerosene  Engines.*     D.  L.  Arnold.      (55)      Aug. 
Metal  Construction  of  Aircraft.*      A.   P.   Thurston.      (11)      Serial  beginning  Aug.   1. 
The  Coking  of  Illinois  Coal  in  Koppers  Type  Oven.*     R.  S.  McBride  and  W.  A.  Selvig. 

(Bureau  of  Standards  and  Bureau  of  Mines.)       (105)      Aug.   1. 
Splintering  of  Airplane  Woods.*     G.  E.  Heck.      (19)      Aug.  2. 
Alignment  Chart  for  Finding  the  Properties  of   Saturated  and   Superheated   Steam.* 

Clinton  E.  Pearce.      (64)      Aug.  5. 
The  Computation  of  Combustion  Data.*     Arthur  D.  Pratt.      (64)      Aug.  5. 
The  Use  of  Raw  Tars  as  Fuels  for  Diesel  Engines.*     Harold  Moore.      (11)      Aug.  8. 
Fuel  Economy  in  Power  Production.*     W.  T.  Lane.     (From  Proceedings,  South  Wales 

Inst,  of  Engrs.)       (57)      Aug.  8. 
Pump  Troubles.*     Charles  Labbe.      (16)      Aug.  9. 
Advantage    of    Compression    in    Internal    Combustion    Engines.*      J.    S.    A.    Johnson. 

(64)      Aug.  12. 
Low  Temperature  Distillation  of  Coal.*     C.  M.  Garland      (64)      Aug.  12. 
Concrete    Fuel-Oil    Tank    Design    and   Construction.      H.   B.    Andrews.       (Abstract    of 

paper  read  before  Am.  Concrete  Inst.)       (13)      Aug.  14. 
Aerodynamical    Considerations    in    the    Design    of    a    Propeller.*      H.    Levy.      (120) 

Aug.  14. 
Continuous   Process   for   Distilling  Coal   Tar.*      (From  Journal   des    Usines   a    Gas.) 

(83)      Aug.  15. 
Standardized    Method    for    Connecting    Gas    Mains.*       Duncan     D.    Ransdell.      (83) 

Aug.  15. 

•  Illustrated. 
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Mechanical— (Continued). 

A  New  Method  of  Distilling  Both  Green  and  Seasoned  Hardwoods.      (For  aeroplanes.) 

(105)      Aug.   15. 
Bxperimontal-Retort  Tests  of   Orient   Coal.*      R.   S.   McBride   and   I.   V.   Brumbaugh. 

(Bureau  of  Standards.)       (105)      Aug.  5. 
Insuring    Adequate    Coal    Supply    with    the    Least    Expenditure.*      George    E.    Wood. 

(17)      Aug.  16. 
Kiln-Drying  Specifications  for  Airplane  Lumber.*      H.   D.  Tieman.      (19)      Aug.  16. 
The  Air  Receiver.     Frank  Richards.      (86)      Aug.  20. 

Method   of   Testing  Cleanness   of   Producer   Gas.      H.    F.    Smith.      (20)      Aug.    21. 
Aircraft  Engine  with  Steel  Liners  in  Aluminum  Cylinder  Blocks.*      (120)      Aug.  21. 
Making  a  Packing-House  Refrigerating  Plant  Carry  Its  Load.*     J.  C.  Moran.      (64) 

Aug.  26. 
Fire   Hazards   Met  in   Storage  of   Fuel  Oil.      J.   W.   Lord.      (Paper   read   before  Am. 

Concrete  Inst.)       (13)      Aug.  28. 
Studies  in  High  Speed  Aerodynamic  Phenomena.*      F.  W.  Caldwell  and  E.  N.  Fales. 

(120)      Aug.  28. 
When   the   Compass  Goes  Crazy.      (Aeroplanes.)      C.   H.   Claudy.      (46)      Aug.   30. 
Application  des  Principes  de  1'  Organisation  Scientifique  a  I'Atelier  Central  de  Repar- 
ations du   Service   Automobile.*      J.   Compagnon.      (92)      Mar. 
Les  Installations  Frigoriflques  a  Bord  des  Grands  Paquebots.*      Leon  Lefebvre.      (33) 

June  28. 
Le  Triplan  Anglais  Tarrant.*      (33)      June  28. 

Le  Moteur  Still  a  Combustion  Interne  et  a  Vapeur.*      (33)      July  12. 
Le  Decapage  au  Jet  de  Sable  des  Pieces  de  Fonderie.*      F.  Couleru.      (33)      July  19. 
Les    Dirigeables    Rigides  ;    la    Double    Traversee    de    I'Atlantique    par    le    Dirigeable 

Anglais   R-34.*      E.   Gouault.      (33)      July   26. 
Die  Auswahl   der  Dampfmaschine  nach   ihrer  Bauart.      Karl  Reinbold.      (80)      Mar. 

25,   1916. 
Kaufpreis  fur  eine  Ziegelei.     W.  Roloff.      (80)      Mar.   28,  1916. 
Zur  Berechnung  von  Schutzbriicken  fiir  Drahtseilbahnen.     A.  Senft.      (40)      Apr.  22, 

1916. 
Die  Zerkleinerung  von  Kohle  und  Koks.*     A.  Mann.      (53)      Sept.  6,  1918. 
Die  Berechnung  der  Verbrennungs-oder  Generatorgasmenge  aus   deren   Analyse   und 

aus  dem  Heizwerte  der  Kohle.*      Franz  Castek.      (50)      Jan.   2. 
Die    menschliche    Arbeitskraft    ersparenden    oder    vervielfaltigenden    Maschinen    und 

Gerate  der  Landwirtschaft.     G.  Fischer.      (48)      Jan.  4. 
Zur  Berechnung  von  Oelleitungen.*      Wittfeld.      (40)      Mar.    1. 
Gleisanlagen    mit    Drehscheiben    und    Schiebebiihnen    vor    Maschinenhausern.*      (40) 

Apr.  5.  _, 

Unterkunftraume  fiir  Kraftwagen.*      (40)      Apr.    26. 
Die  neuen  Osterreichischen  Vorschriften  iiber  Projektierung  und  Bau  von  Schwebe- 

seilbahnen   fiir   Personenbeforderung.      (107)      May   31. 
Universal-Regulierung     System     Seewer     fiir     Hochdruck-Pelton-Turbinen.*       Franz 

Prasil.      (107)      Serial  beginning  May  31. 

Metallurgical. 

The  Manufacture  of  Steel  for  Ordnance  Materials  in  England  and  in  France.*      F.  F. 

Mcintosh.      (58)      April. 
Notes  on  Heat  Treatment  of  Steel.*     T.  B.  Lynch.      (58)      June. 
Continuous  Furnace  for  Heating  Forgings.*      (62)      July. 
Electric  Resistance  Heat  Treating  Furnace.*     A.  M.  Clark.      (62)      July. 
The   Heat   Treatment   of   Chrome-Nickel    Steel.*      H.    C.    Loudenbeck.      (From    paper 

read  before  Steel   Treating  Research   Soc. )       (62)      July. 
The  Heat  Treatment  of  Grey  Cast  Iron  at  Low  Temperatures.*      J.  E.  Hurst.      (11) 

July  4. 
The  Manufacture  of  Cast  Steel  Road  Wheels.*      (12)      July  4. 
Electrically    Heated    Soaking    Pits.      Thaddeus    F.    Baily.       (Abstract    of    paper    read 

before  the  Am.  Iron  and  Steel  Inst.)       (22)      July  4. 
The  Principal   Changes  in   Blast-Furnace   Lines.*      J.  G.   West.      (Abstract  of  paper 

read  before  Am.  Iron  and  Steel  Inst.)       (22)      July  4. 
The  Thomas  &  Davies  Tinning  Machine,  Melingrifflth  Works,  Cardiff.      (22)      July  4. 
Permanent  Moulds.*      (12)      July  11. 
A  German   Blast-Furnace  Charger.*      (22)      July  11. 
Blast-Roasting  and  Its  Effect  on  Blast  Furnace  Design.     Walter  K.  Mallette.      (105) 

July  15. 
Thermo-Electric  Pyrometers  for  Plant  Use.*      A.  O.  Aseman.      (105)      July  15. 
Aluminum  Alloy  Combines  Strength  with  Toughness.*      (120)      July  17. 
Electrical   Heat  Treatment  of  Steel.*      H.  P.   MacDonald.      (120)      July  17. 
The  Plastic-Arc  Welding  System.*      (12)      July  18. 

Silver  Volatilization  in  Smelting.*      Frederic  P.  Dewey.      (16)      July  19. 
Operating  Records  of  Electric  Steel  Furnaces.*      (27)      July  19. 
Prolonging  the  Life  of  .the  Roofs  of  Reverberatory  Furnaces  at  Anaconda.*     Oliver 

E.  Jager.      (103)      July  19. 

•  Illustrated. 
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Metallurgical— (Continued ). 

An  Example  of  Forge  Shop  Construction.      (20)      July   24. 

Fusion  Welding  Applied  to  Drop  Forgings.*      S.  W.  Miller.      (Paper  read  before  Am. 

Drop  Forge  Assoc.)       (20)      July  31. 
Hydraulic  vs.   Electric   Drive  for  Steel   Mill  Auxiliaries.*      R.  B.   Gerheart.      (Paper 

read  before  Assoc,  of  Iron  and  Steel  Elec.   Engrs.)       (2)      Aug. 
Main   Hoists   for   Open   Hearth   Ladle  Cranes.      W.  W.   Garrett.      (2)      Aug. 
Some  Remarks  Concerning  the  Heat  Treatment  of  Steel  and  Their  Application  to  the 

Treatment    of    Steels    Used    for   Airplane    Motors.      Albert    Sauveur.      (3)      Aug. 
What  is  Modern   Malleable  Iron?     H.  A.   Schwartz.      (Paper  read  before  Car  Fore- 
man's Assoc,  of  Chicago.)       (25)      Aug. 
Forging  Axles  at  the  Cambria  Steel  Plant.*      A.  W.  Peterson.      (,62)      Aug. 
Heat    Treating   Furnaces    for    Heavy   Artillery.*      William    J.    Harris.      (62)      Aug.; 

(116)  Aug. 
The   Heat   Treatment   of   Steel    and    Its   Uses.      George   Hutton.      (Paper   read   before 

International  R.  R.  Master  Blacksmith's  Assoc.)       (62)      Aug. 
Thermit  Welding  in  Our  Railroad  Shops.*      (62)      Aug. 
Forming  Machine  for  Shaping  Steel   Tubes.*      (116)      Aug. 
Modern    Steel    Metallurgical    Calculations.*      Charles    H.    F.    Bagley.      (From    paper 

read   before   British    Iron    and    Steel    Inst.)       (116)      Serial   beginning   Aug. 
Notes  on  Practical  Metallographic  Methods.*      Austin   B.   Wilson.      (116)      Aug. 
Exposure  Tests  of  Sheeting  Material.*      Samuel  L.  Hoyt.      (105)      Aug.   1. 
Flakes  in  Alloy  Steel.      Ernest  Edgar  Thum.      (105)      Aug.  1. 
Deep-Level  Development  in  Aspen.*      Frederick  W.  Foote.      (16)      Aug.  2. 
Experiments  in  Magnetizing  Roasting.*      George  J.  Young.      (16)      Aug.   2. 
Effect  of  Actions  Inside  Furnace  on  Performance.*      W.  K.  Booth.      (27)      Aug.  2. 
Electrolytic  Deposition  of  Copper  in  the  Leaching  of  Roasted  Ore  and  Concentrate.* 

Percy  R.  Middleton.      (103)      Aug.  2. 
The  Horwood  Process  as  Applied  to  the  Copper  Zinc  Ore  of  the  Afterthought  Mine.* 

A.  H.   Heller.      (103)      Aug.  2. 
A  Dayton  Foundry  of  Progressive  Design.*      (20)      Aug.  7. 
Limiting  of  Transverse   Rail   Fissures.      Paul   Krenzpointner.      (20)      Aug.   7. 
Welding  Wrought  Iron  and   Steel.*      H.  L.  Unland.      (20)      Aug.  7. 
Roasting  by   the   Huntington-Heberlein   Process   at  Cockle   Creek,   N.    S.   W.       W.   J. 

Jackson.      (From  Transactions  of  the  Australasian  Inst,  of  Min.  Engrs.)      (103) 

Aug.  9. 
The   Corrosion   of   Metals.*      Guy   D.   Benough.      (Fourth    Report  of   Corrosion   Com- 
mission of  Inst,  of  Metals.)       (64)      Aug.   12. 
Silicon-Manganese  from  Electric  Furnaces.      B.  G.  Klugh.      (20)      Aug.  14. 
Heat   Treatment    as   Applied    to    Railway   Materials.     C.    B.    Bronson.      (Abstract    of 

paper  read  before  Am.  Steel  Treaters'  Soc.)       (15)      Aug.  15. 
Fibrous   Structure   in   High   Carbon    Steel.     A.   W.    Lorenz.      (105)      Aug.    15. 
Relation   of   Microstructure  to  Phase  Changes  in   Heat-Treated  Aluminum   Bronzes.* 

L.   R.   Seidell  and  G.  J.  Horvitz.      (105)      Aug.  15. 
Blast  Furnace  Slag.      H.  J.  Love.      (117)      Aug.  15. 
Losses  in  Furnace  Slags.*      Edward  H.  Robie.      (16)      Aug.  16. 
Pulverized    Coal    for   Blast    Furnaces.*      E.    P.    Mathewson    and   W.    L.    Witherspoon. 

(From  Bulletin  of  Canadian  Min.  Inst.)       (16)      Aug.  16. 
Monel  Metal.*      Hugh  R.  Williams.      (19)      Aug.   16. 
Corrosion-Proof   Steels.      F.   Rowlinson.      (46)      Aug.    16. 

Determination  of  Magnetite  in  Matte  and  Slag.*      F.  G.  Hawley.      (16)      Aug.   23. 
Liberty  Engine  Welding  Plant.*      Otis  Allen  Kenyon.      (27)      Aug.  27. 
Mechanical  Properties  of  Steel  and  Iron.*      (Bureau  of  Standards.)       (20)      Aug.  28. 
Ylhrium  Mixed  Metal.*      J.  F.  G.  Hicks.      (From  Journal,  Am.  Chemical  Soc.)    (19) 

Aug.  30. 
The  Electric  Furnace.*      F.  Rowlinson.      (19)      Serial  beginning  Aug.  30. 
Nouveau  Type  de  Laminoir  a  Cage  basculante,   Syteme  Fawell.*      {3i)      May   31. 
La   Fabrication   des   Toles    Mince   dans    la   Russie   meridionale.*      F.   Couleru.      (3i) 

Serial  beginning  July  5. 
Le  Nouveau  Haut  Fourneau  de  la  Park  Gate  Iron  and  Steel  Company  a  Rotherham 

(Angleterre).*      {3i)      July  19. 
Mecanisme  de  la  Trempe  des  Aciers  au  Carbone.*      (35)      June  21. 
Ueber    die    Blaubruchigkeit    und    das    Altern    des    Eisens.*      Fettweis.      (50)      Serial 

beginning  Jan.  2.  > 

Zum    Kleingefiige   kalkreicher    Schlacken   und   deren    Zerfall.*      E.   Hollmann.      (50) 

Serial  beginning  Jan.  16. 
"Wassersucher"   zum  Auffinden   schadhafter  Stellen  an  wassergekiihlten   Hochofenar- 

maturen.      K.   Milden.      (50)      Jan.  23. 
Die  Verzinnung   des   Gusseisens.*.     Ernst   A.    Schott.      (50)      Jan.   30. 

Military. 

Gas  Warfare  at  the  Front.*     B.  C.  Goss.      (58)      May. 
High-Burst  Ranging.     Montague  Blundon.      (100)      May. 
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Military— ( Continued  i . 

Reinforced  Concrete  Shelters  of  German  Hindenburg  Line.*      Aubrey  H.  Bond.    (100) 

May. 
The  Barrier  Type  of  Tank  Defenses.*     A.  C.  Rubel.      (100)      May. 
Design  and  Construction  of  the  Water  Supply  System  of  Camp  McClellan,  Alabama. 

Maurice  R.  Scharff.     (60)      July. 
The  Design  and  Operation  of  the  Water  Filtration  Plant  at  Camp  Meade,  Maryland. 

C.  R.  Potteiger.      (60)      July. 
Accuracy  of   S.   R.   S.  and   F.   R.   S.   Locations.      (100)      July. 
Anti-Tank  Defenses:  Tank  Ditch.*      (100)      July. 
Final  Report  of  Flash  and  Sound  Ranging  Service.*      (100)      July. 
Fire  and  Effect  of  Modern  Artillery.*      C.  Beard.      (100)      July. 
Note  on  the  Accuracy  of  Sound  Ranging  Locations.*      (100)      July. 
The  "Blackburd"  Torpedo-Carrying  Aeroplane.*      (11)      July  11. 

The  Aberdeen  Chronograph.*      (For  projectiles.)      Herbert  T.  Wade.      (46)     Aug.   9. 
Contribution    k    I'Etude   de   I'Essorage   et   du   Pilage   du   Coton-Poudre.*      A.   Jupeau. 

(92)      Mar. 
Le    Coulage    de    la    Flotte    Allemande    a    Scapa-Flow    et    les    Valeurs    Relatives    des 

Navires  anglais  et  allemands  d'apr^s  la  Bataille  du  Jutland  (31  mai  1916)  :  Les 

Monitors  anglais.*      A.  Poidloue.      (33)      July  5. 
Verwendung  des  Betons  beim  Bau  der  Kriegerfriedhofe  im  Militarkommandebereiche 

Krakau.*      Franz  Nemec.      (78)      May  4,  1918. 

Mining. 

Report  of  Tests  to  Determine  the  Adaptability   of  Grade   III  TNT  for  Shooting  Oak 

Stumps.*      W.  J.  Montgomery.      (Bureau  of  Mines.)       (100)      May. 
Report  of  Tests  to  Demonstrate  the  Adaptability  of  Grade  III  TNT  for  Clearing  Land 

or   Similar  Uses.*      W.   J.  Montgomery.      (Bureau  of   Mines.)       (100)      May. 
Experiments    with    Blast    and    Pressure    Meters    and    Tests    of    Explosives.*      E.    H. 

Schulz.      (100)      May. 
Report  on  Breaking  Concrete  Piers  with  Adobe  Shots  of  Grade  III,  TNT  and  40  Per 

Cent.    Straight    Nitroglycerin    Dynamite.*      A.    B.    Coates.      (Bureau    of   Mines.) 

(100)      May. 
Recent    Developments    in    the    Coalfields    South    of    Sydney.*      J.    R.    M.    Robertson. 

(106)      June. 
Marble  Cliff  Quarries  Company  Now  Producing  Pulverized  Limestone.*      (67)      July. 
Methods  of  Blasting  and  Explosives  to  Use.*      (67)      July. 
Hydraulic  Stowing  at  Dalzell  Colliery.      (22)      July  4. 
The  Lead  of  Winding  Ropes.*      W.  J.  Heeley.      (From  paper  read  before   Canadian 

Min.  Inst.)       (57)      July  11. 
Ventilation  in  Shaft  Sinking.*      H.  Joosten.      (57)      Serial  beginning  July  11. 
Blasting  Practice  in  Joplin,  Zinc  District.*      (86)      July  16. 
Importance    of    the    Proper    Bonding    of    Mine    Rails.*      C.    C.    Beck.      (Paper    read 

before  the  Kentucky  Min.   Inst.)       (45)      July  17. 
Tests    and    Comparisons    of    Various    Types    of    Permissible    Explosives.*      Joseph    C. 

Thompson.      (Paper  read  before  Illinois  Min.  Inst.)       (45)      July  17. 
Electric  Coal  Drills.*      A.  H.  Telfer.      (22)      July  18. 
Placer  Mining  in   Oregon.*      A.   E.   Kellogg.      (16)      July   19. 
Impurities  in  Raw  Coal  and  Their  Removal.*      F.  G.  Drakeley.      (From  paper   read 

before  the  Past  and  Present  Min.  Students'  Assoc.)       (45)      July  24. 
Qperating  a  Coal-Stripping  Plant  in  Ohio.*      S.  B.  Creamer.      (45)      July  24. 
Use  of  the  Dorr  Thickener  and  Classifier  in  Coal  Preparation.      (45)      July  24. 
TNT  as  a  Blasting  Explosive.*      Charles  E.  Munroe  and   Spencer  P.   Howell.      (96) 

July  24. 
Selection     of     an     Electric     System.*        (Mine  installation.)        Terrell  Croft.      (45) 

July    31. 
The  Rotary  Method  of  Well  Drilling.*      Albert  G.  Wolf.      (16)      Aug.  2. 
Skip  Changing  Device  at  the  Steward   Mine.*      Oliver  E.   Jager.      (103)      Aug.   9. 
Results   Obtained   from  the   Use  of  the  Cement   Gun   at  the  Cadogan   Mine.*     Fred 

Norman.      (45)      Aug.    14. 
Concrete  Channel  for  Stream  Over  Fractured  Mine  Outcrop.*      Harley  A.  Coy.      (13) 

Aug.  14. 
Sealing    Formations    by    Slime-Laden    Fluid.*      (Well-Drilling.)      Seth    S.    Langley. 

(16)      Aug.  16. 
Advantages  of  Electrical  Method  of  Setting  Off  Blasts.*     (From  Du  Pont  Magazine.) 

(86)      Aug.  20. 
Mine   Electric    Signaling   Practice.*      Terrell   Croft.      (45)      Aug.    21. 
A  Large  Coal  Mine  on  the  Allegheny  River.*      Ralph  W.  Mayer.      (45)      Aug.  21. 

Miscellaneous. 

Industrial  Illumination.*      Geo.  K.  McDougall.      (5)      Mar. 

The   Osmotic   Purification   of   Clay.      W.   R.   Ormandy.      (Report  of   lecture  delivered 
before  the  Ceramic  Society.)      (11)      July  11. 

*  Illustrated. 
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Miscellaneons— (Continued). 

Electrolytic  Caustic  Soda-Chlorine  Cells.*      Karl  Horine.      (105)      July  15. 

Melting  Point  of  Asphalts.*      Leland  M.  Proctor.      (105)      .July  15. 

The  Langmuir  Postulates.*      EUwood  Hendrick.      (105)      July   15. 

A  Sliding  Hillside  at  Cleveland.*      (13)      July  24. 

Design  of  Industrial  Lighting  System.*     Ward  Harrison  and  H.  H.  Magdsick.      (27) 

July  26. 
The   Nelson    Electrolytic  Chlorine   Cell.*      C.    F.   Carrier.      (From  paper   read   before 

Am.   Electro-chemical  Soc.)       (105)      Aug.  1. 
"White  Arsenic  Direct  Production.      Charles  E.  Doremus.      (117)      Aug.  1. 
What   is   a   Chemical   Element?*      Frederick   Soddy.      (19)      Aug.   2. 
The    Chemistry    of    Rubber.*      S.    C.    Bradford.      (From    Science    Progress.)       (19) 

Aug.  9. 
The     ^'Backward      Rotation"      System     of     Purification.*      (Sulphate      making      and 

ammonia   losses.)      W.    S.   Curphey.      (66)      Aug.    12. 
The  Calibration  Function   in   Indicating  Instruments.*      Frederick  J.   Schlink.      (11) 

Aug.    15. 
Electrical  Conductivity  and   Other  Properties  of   Saturated   Solutions  of  Copper   Sul- 
phate in  the  Presence  of  Sulphuric  Acid.*      H.   M.  Goodwin  and  W.  G.   Horsch. 

(105)      Aug.  15. 
Physical    Properties    of    Brines.*      E.    F.    Mueller.      (Abstract    of    paper    read    before 

Am.   Soc.  of  Refrigerating  Engrs.)       (64)      Aug.   19. 
Accounting  on   "Cost  Plus"  Contracts.*      Ralph  W.   Home.      (86)      Aug.   20. 
The  Need  for  Complete  and  Accurate  Cost  Data.      P.  W.  Pinkerton.      (86)      Aug.  20. 
Principles  LTnderlying  Determination  of  "Fair  Value".    (Report  of  Committee  of  Am. 

Elec.  Ry.  Assoc.)       (13)      Aug.  28. 
Recent   Progress   In   Aerial    Photography.*      L.   P.   Clerc.      (From   La   Science   et   La 

Vie.)       (19)      Serial  beginning  Aug.  30. 
Viscosity.*      Nicholas  Flamel.      (From   La  Nature.)      (19)      Aug.  30. 
Les  Ressources  de  nos  Forets  Coloniales.      H.  Boutteville.      (92)      Mar. 
La  Loi  du  23  Avril  1919  sur  la  Journee  de  Huit  Heures,  Historique  et  Consequences. 

Paul  Razous.      (33)      Serial  beginning  June  7. 
L'Industrie  des  Pays  Neutres  en  Temps  de  Guerre.      Maurice  Bellom.      (33)      June  7. 
Das  gleichzeitige  Vorwartseinschneiden   als  Schnellmessverfahren  in  der  praktiachen 

Geometric.      A.  Tichy.      (53)      Serial  beginning  May  10,   1918. 
Die    Gewinnung    des    gasformigen    Steckstoffes.      M.    Dolch.      (53)      Serial    beginning 

May   17,    1918 
Volkswirtschaft  und  Wehrmacht.      Max  v.   Kraft.      (53)      Serial  beginning  June   28, 

1918. 
Wissenschaftliche  Betriebfiihrung.      Victor  Frey.      (107)      May   24. 

Municipal. 

Some  Municipal  Works  and  Problems  in  Hampstead.*      O.  E.  Winter.      (114)      July. 

Pittsburgh  South  Hills  Tunnel  and  Earlier  Projects.*      (13)      July  24. 

Regional   Planning   of   the   Niagara   District.      Thomas   Adams.      (Paper   read    before 

National  City  Planning  Conference.)       (96)      July  31. 
Actual  Accomplishments  in  City  Planning  in  America.*      Andrew  Wright  Crawford. 

(2)      Aug. 
Modern    Housing    Standards    at    Dawson,    New    Mexico.*      Charles    F.    Willis.      (45) 

Aug.  7. 
The  Lindenlea  Garden   Suburb  and  Housing  Plan,  Ottawa.      (13)      Aug.   28. 
Le    Demantelement    de    I'Enceinte    Fortiflee    et    I'Extension    de    la    Ville    de    Paris.* 

L.  Biette.      (33)      July  12. 
Wohnungsnot     und     Besteuerungsreform     des     Hauszinses.*      Ottokar     Stern.      (53) 

Serial  beginning  June  14,  1918. 
Kunstkritische  Studie  iiber  den  Stand  der  Karlsplatzfrage  im  Jahre,  1917.*      Julius 

Deininger.      (531      Serial  beginning  July  5,  1918. 
Die  Entwicklung  des  Stadtbildes  von  Grodno.*      Sinning.      (40)      Mar.   1. 
Ein    neuer   Bebauungsplan    der   Stadt   Koln   mit   abgeandertem   Umlegungsgesetz.     J. 

Stubben.      (40)      Apr.  16. 
Zum     zehnjahrigen    Bestehen     der    Gartenstadt    Hellerau     bei     Dresden.*      Bellman. 

(40)      Serial  beginning  Apr.  19. 

Railroads. 

Sink  Holes  Cause  Trouble  on  Second-Track  Work.*      (87)      Mar. 

Specifications   for   Timber    Preservation.      (For   ties,   etc.)       (87)      Mar. 

Locomotive   Coaling  Plants.*      J.   A.   Burnett.      (5)      Apr. 

The  Mount  Royal  Tunnel  *      (Montreal.)      J.  L.  Busfield.      (5)      Apr. 

Calculation  of  Values  in  D.  C.  Track  Circuit.*      A.  E.  Tattersall.      (21)      July. 

Maintenance  of  Permanent  Way.      (21)      Serial  beginning  July. 

Screw    Spikes    versus    Dog    Spikes.      G.    Richards.      (Technical   Paper    No.    190,    Ry. 

Board    of    India.)       (21)      July. 
Standard  Boilers,  Gt.  Western  Railway.*      (21)      July. 

•  Illustrated. 
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Railroads— ( Conti  n  ued) . 

Piston  Valve  Leakage.*      .1.  T.  Wallis.      (11)      July  4. 

Extensive  Grade  Separation  Work  at  Indianapolis.*      (15)      July  18. 

Simple  Mallet  Locomotive,   Pennsylvania  R.   R.      (18)      July   19. 

An  Unusual  Form  of  Roundhouse   Smoke  Jack.*      (15)      July  25. 

Heavy  Mikado  and  Mallet  Type  Locomotives.*      (18)      July  26. 

New  Turntable  for  the  Pennsylvania  Railroad.*      (18)      July  26. 

The  Operation  of  Railways  as  an   Engineering  Problem.*      V.   I.   Smart.      (5)      Aug. 

A.   S.  M.  E.  Boiler  Code:   Part  I  Section   III.      (55)      Aug. 

Civic  and  Engineering  Ifeatures  of  Grade  Crossing  Elimination.*      Allen  L.  Golinkin. 

(60)      Aug. 
The    Heat   Treatment   of    Steel    and    Its   Use.      George    Hutton.      (Paper   read    before 

International  R.  R.  Master  Blacksmith's  Assoc.)       (62)      Aug. 
Calculation  of  Values  in  A.  C.  Track  Circuits.      (21)      Aug. 
Illinois  Central  Shops  at  Burnside,  111.      (62)      Aug. 
Water  Facilities  for  Southern  at  Monroe.      (87)      Aug. 
Thermit  Welding  in  Our  Railroaid  Shops.*      (62)      Aug. 
The    Reconstruction     Program    for    French    Railways.*      Robert    E.     Thayer.      (15) 

Serial  beginning  Aug.  1. 
Elevating  Illinois  Central  Tracks  and  Building  the  New  Bridges.*      W.  T.  Christine. 

(117)      Aug.  1. 
Track  Elevation  on  the  Indianapolis  Union  Railroad.*      (13)      Aug.  7. 
The  Design   of   Modern    Locomotive   Repair   Shops.*      Gaustave   E.    Lemmrich.      (15) 

Aug.  8. 
Double  Sheathed  Box  Cars  for  The  Canadian   Pacific*      (15)      Aug.   8. 
The  Railways  of  Venezuela.*      Charles  W.  Jones.      (18)      Aug.  9. 
Miami  Flood  Works  Involve  Radical  Railway  Changes.*      (13)      Aug.  14. 
Carolina,    Clinchfleld   &   Ohio   Freight   Locomotives.*      (15)      Aug.    15. 
Heat   Treatment    as   Applied    to    Railway    Materials.      C.    B.    Bronson.      (Abstract    of 

paper  read  before  Am.  Steel  Treaters'  Soc.)       (15)      Aug.   15. 
The  Kanawha  &  West  Virginia   Builds  a  New   Line.*      (IS)      Aug.  15. 
Gypsum  Construction  for  Railway  Terminals.*      Curtis  F.  Columbia.    (117)    Aug.  15. 
Piercing    the    Mountain    Barrier    between    France    and    Spain.*      F.    Honore.      (46) 

Aug.  23. 
Double-Track   Water-Type    Ashpit,    Pennsylvania    Railroad.      (13)      Aug.    28. 
Locomotive  Chauffee  au  Charbon  Pulvei-ise  du  Great  Central  Railway   (Angleterre).* 

{33)      June  21. 
Umbau   der   Bahnhofsanlagen    in  Weimar.*      Geittner.      (49)      1918,   Pt.    10. 
Probleme  Im  Lokomotivbau  und-betrieb.*      R.  Sanzin.      (53)      Serial  beginning  Jan. 

4,  1918. 
Die  Erhdhung  der  Eisenbahntarife  und  die  Finanzwirtschaft  der  Staatseisenbahnen. 

R.  Quaatz.      (50)      Jan.  23. 
Das  Kraftwerk  Barberine  der  S.  B.  B.      (107)      May  31. 
1  Dl-Heissdampf-Giiterzug-Lokomotive  der  P.  L.  M.*      (107)      July  5. 

Railroads,  Street. 

Concrete   Railway   Track   Support.*      A.    C.    Irwin.      (Abstract  of    paper   read   before 

Am.  Concrete  Inst.)       (86)      July  16. 
Bonds  for  Temporary  and  Permanent  Track  Construction.*      G.  H.  McKelway.      (17) 

July  19. 
Car  Maintenance  Records  Facilitate  Work.*     C.  R.  McMahon.      (17)      July  19. 
Increased    Signaling  on   the   York    (Pa.)    Railways.*      (17)      July    19. 
Making  Over  Open  Cars  for  Repayment  Fare  Collection.*      (17)      July  19. 
Notes   on   the   History   and   Development   of   Electric   Railway   Rails.*      R.    C.    Cram. 

(17)      July   19. 
Tower  Trucks  and  Cars  at  Minneapolis.*      (17)      July  19. 
Report   on   Cleveland   Rapid   Transit   Recommends    Street-Car   Loop    System.*      (13) 

July  24. 
New  Construction   Methods  in   Subway  Work  Under  Philadelphia  City  Hall.*      (13) 

Aug.   14. 
Die  elektrischen    Schnellbahnen   Hamburgs   und   ihre   Erweiterungen.*      W.    Miethke. 

(49)      1918,  Pt.  1. 
Ueber   den    Bau   der   Verbindungslinie  Jedelsdorf-Leopoldau   mit  besonderer   Beriick- 

sichtigung  des  Betonviaduktes.*      Emil   Engel.      (53)      Serial  beginning  Mar.   8, 

1918. 

Roads  and  Pavements. 

A  Review  of  Recent  Progress  in  Brick  Pavement  Design  and  Construction.*      Clark 

R.  Mandigo.      (60)      July. 
The   Design    and   Construction   of   Granite   Block   Pavements    in    Cincinnati.*      H.    F. 

Shipley.      (60)      July. 
Notes  on  Road  Foundations,  Drainage  and  Culverts.      W.  W.  Christie.      (60)      July. 

*  Illustrated. 
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Roads  and  Pavements  — (Continued). 

Construction   of   Concrete   Pavements.*      J.   L.    Harrison.      (67)      .July. 

Bonding   New   Cement   Mortar   and   Concrete  to   Old   Concrete.      W.    E.    Koscngarten. 

(Bureau  of  Public  Roads.)       (86)      July  2?,. 
Charted    Summary    of    State    Concrete-Road    Specifications.*      A.    N.    Johnson.      (13) 

July  24. 
The  Cost  of  a  Mile  of  Road.*      George  A.  Duren.      (From  paper  read  before  Eng.  and 

Road  Builders'  Congress.)       (96)      July  24. 
Thickness    of    Concrete    Slabs    for    Highway    Surfaces.*      (From    articles    in    Public 

Koads.)       (13)      July  31. 
Construction  of  Water  Bound  Macadam  Roads.     A.   Paradis.      (96)      July  31. 
Cost   and    Service   of    New    York    State    Highways.      George    C.    Diehl.      (From    Good 

Roads.)       (96)      July  31. 
Instructions   Governing  the   Sampling   and    Inspection   of   Road   Making   Materials   in 

New  Jersey.      Wm.  G.  Thompson.      (60)      Aug. 
Maintenance    Costs    of    Primary    Highways    in    Washington    for    Two-Year    Period.* 

George   F.   Cotterill.       (60)      Aug. 
New    Mechanical    Methods    Emplo/ed    with    Marked    Success    In    Building    Monolithic 

Brick  Road   from  Ashtabula  to  Conneaut.   Ohio.      F.  A.   Churchill.      (60)      Aug. 
Recommended  Method  of  Resurfacing  an  Old  Macadam  Road  that  is  Filled  with  Ruts 

and   Holes.      William  N.  Bosler.      (60)      Aug. 
The  Selection  and  Use  of  County  Road  Machinery.      J.  R.  Johnson.      (60)      Aug. 
A   Study  of  Aggregates  in   Concrete  Paving.*      R.   W.   Scherer.      (67)      Aug. 
Maintenance  of  Earth,  Gravel  and  Macadam  Roads.      J.  A.  Duchastel.      (From  paper 

read  before  Canadian  Good  Roads  Congress.)       (86)      Aug.  6. 
Recommended    Practice   of   Mississippi  Valley   State  Highway   Departments  for  Con- 
crete Road  Construction.      (Paper  read  before  Mississippi  Valley  Assoc,  of  State 

Highway  Depts.)       (86)      Aug.  6. 
Standard   Details  of  New  Jersey  State  Highway  Department  for  Minor  Features  of 

State  Roads.*      (86)      Aug.  6. 
Stresses   in   Concrete   Road    Slabs   from   Wheels   of  Heavy   Trucks.      A.   T.    Goldbeck. 

(From  Report  of  U.  S.  Bureau  of  Roads.)       (86)      Aug.  6. 
Screeding  Easements  of  Banked  Highway  Curves.*      George  A.  Curtis.     (13)     Aug.  7. 
Progressive     Method    of     Road     Improvement.      Gabriel     Henry.      (From     Report    of 

Proceedings  of  Canadian  Good   Roads.)       (96)      Aug.   7. 
Proportion  and  Reasonable  Economy  in  Rural  Road  Design.*      W.  G.  Harger.      (13) 

Aug.  14.  ^ 

Relaying  Wood  Block   In   Bridgeport,   Conn.*      J.   S.   Crandell.      (17)      Aug.    16. 
High  Cost  of  Maintenance  of  Light  Macadam  Highways.*      Frederick  Stuart  Greene. 

(13)      Aug.   21. 
Main-Route  Highway  Construction  In  New  Jersey.*      (13)      Aug.  28. 
Paving  of  Streets  and  Aisles,  Brooklyn  Army  Supply  Base.*      (13)      Aug.   28. 
Les    C^haussees    Bitumineuses    en    Grande-Bretagne    et    aux    Etats-Unis.      R.    Feret. 

(43)      Mar. 

Sanitation. 

The  Calumet  Sag  Channel.*      W.  T.  Christine.      (117)      July  15. 

Extraction    of    Grease    from    Sewage    Sludge    at    Morley.*      F.    Turner.      (From    The 

Surveyor.)       (86)      July  30. 
Sewage    Treatment    Works    of    Birmingham    and    Utilization    of    Sludge.*      John    D. 

Watson.      (86)      July  30. 
Sewage  and  Dissolved  Oxygen  in  New  York  Harbor.*     Kenneth  Allen.    (13)    July  31. 
Sinking  a  Long  Board  Mattress  in  a  Narrow  Channel.*      (13)      July  31. 
Electrical   Treatment  of   Sewage :   The   Landreth    Direct   Oxidation   Process.*      Henry 

Jermain  Maude  Creighton   and  Benjamin   Franklin.      (3)      Aug. 
Results   of   the   Test   Run    of   the   Direct   Oxidation    Experimental    Sewage   Treatment 

Plant  at  Easton,   Pa.*      C.   A.  Emerson.      (Abstract  from  Report  of  State  Dept. 

of  Public  Health.)       (60)   Aug.;    (86)   Aug.  13. 
Large  Concrete  Sewer  Pipe.*      (117)      Aug.    1. 
Air  Diffusion  in  Activated-Sludge  Sewage  Treatment.      F.  L.  Mickle.      (From  Bulletin 

No.  15  of  State  of  Illinois.)       (12)      Aug.  8. 
Extraction    of    Grease    from    Dried    Activated    Sludge.*      D.    F.    McFarland.      (From 

Bulletin  issued  by  Univ.  of  Illinois.)       (86)      Aug.   13. 
Calumet     Pumping     Station     and     Intercepting     Sewer.*      W.     T.     Christine.      (117) 

Aug.  15. 
Sewage-Treatment  Works  at  Langley  Field,  Virginia.*      Thorndike  Saville  and  Carl 

L.  Well.      (13)      Aug.   21. 
Nouveau    Procede    d'Epuratlon    des    Eaux    d'Egout    par    Oxydation    au    Moyen    d'un 

Courant  d'Alr.*       (33)      July   19. 
Ausfiihrung  der  Eisenbetonkonstruktionen  fiir  zwel  Klaranlagen.*     (78)     Nov.,  1918. 
Die  neue  Entwasserungs-Anlage  in  Codigoro.*      G.  Miiller.      (107)      July  5. 
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Structural. 

Notes  on  the  Test  of  a  Girderless  Floor.*      Peter  Gillespie   aud  T.   D.    Mylroa.      (5) 

Apr. 
Ferro-Concrete   in    India.      {Technical   Paper   No.    191,   Public   Works    Depl.     India  ) 

(21)      July. 
Compressing  Concrete   Increases    Its   Strength.*      Frank   P.    McKibben.      (67)      July. 
Concrete   Tanks   for   Fuel   Oil   Storage.      (Report   of   Committee,   National   Fire    Pro- 
tection Assoc.)       (67)      July. 
Volcanic  Tuff  and  Its  Uses.*      (100)      July. 

Solving  a  Stack-Raising  Problem.*      Martin  Fishback.      (16)      July  19. 
The    Stability    of    Reinforced    Concrete    Retaining    Walls.*       F.    Zimmerman.      (86) 

July   23. 
The  Treatment  of  Factory  Roof  Timbers.      George  M.  Hunt.      (86)      July  23. 
Curved   Drive  for  Automobiles  in   Six-Story  Garage.*      (13)      July  24. 
Seventy-Foot    Concrete    Flagpole    Poured    Erect    in    Place.*      R.    C.    Hardnian.      (13) 

July  24. 
Steel  and  Concrete  Framing  Combined  for  Economy.*      (13)      July  24. 
Sectional    Concrete    Cribbing    Dlsphices    Retaining    Walls    at    Embankments.*      (45) 

July  24. 
Analysis  and  Tests  of  Statically  Indeterminate  Structures.*     Mikishi  Abe.     (Abstract 

from  Bulletin   issued   by   Univ.   of   Illinois.)       (86)      July   23. 
Experiments  with  Clay  in   Its  Relation  to  Piles.     Alfred  S.   E.  Ackermann.      (From 

The  Surueyor.)       (86)      July  30. 
Handling  Materials  in  Construction  of  New  York  Hotels.*      (13)      July  31. 
The    Industrial    Possibilities   of    Waterproofed    Paper    Products.      Judson    \     DeCew 

(S)      Aug. 
The  Manufacture  of  Cement  at  Bellevue,  Mich.*      C.  M.  Wright.      (67)      Aug 
What  Causes  Decay  of  .Structural  Tiniber.*      E.  E.   King.      (87)      Aug. 
Gravel  Concrete  Unsatisfactory  for  Fireprooflng.      (Report  of  Committee  read  before 

Am.    Concrete    Inst.)       (117)      Aug.    1. 
Modern   Daylight  Factories.*      Albert  M.  Wolf.      (117)      Aug.   1. 
Compares  Strength  of  Long-Used  and  Freshly-Cut  Douglas  Fir.     Arthur  C.  Alvarez. 

(From  Bulletin  issued  by  Univ.  of  California.)       (13)      Aug.   7. 
Concrete   Used   in   Boiler   House   Structure   and   Fittings.*      George   S.    Nobles       (13) 

Aug.  7. 
Keeping  the  Costs  of  Building  the  Government  Houses.*      John  C.  Prior  and  Herbert 

P.  Green.      (13)      Aug.  7. 
Portable  Pneumatic  Grain  Elevator,   Duckham  System.*      George  Frederick  Zimmer 

(11)      Aug.  8. 
Bolts  in  Field  Connections  of  Steel  Frame  Buildings  ;  a  Study  of  Data  and  Experi- 
ence.*     R.    Fleming.      (13)      Aug.    14. 
Diagram  for  Locating  Stirrups  in  Concrete  Beams.*     M.  J.  Lorente.      (13)      Aug    14 
Effect  of  Rodding  Concrete.*      F.  E.  Giesecke.      (96)      Aug.  14. 
Formula   for  One-Story  and   Two-Story  Bents.*      E.   Maerker.      (96)      Aug     14 
Slag  as  a  Structural  Material.*      (103)      Aug.   16. 
Telescopic    Foundation    Caissons    Sunk    in    Bank    Basement.*       Frank    H     Eastman 

(13)      Aug.   21. 
Calcul  de  I'Effort  du  Vent  dans  les  Toitures  en  Arc*     F.  Grua.      (33)      May  31. 
L'Augmentation  des  Taux  Limites  de  Resistances.*      Ch.   Lemaire.      {33}      June   28. 
Nouvelle   Construction   des    Paraboles   Cubiques.    Application    aux    Lignes   d'Influence 

des  Poutres  Continues.*     P.  Sonier.      (33)      .July  26. 
La   Cause  de   I'Adherence  du   Beton  au   Fer  dans   les  Constructions   en   Beton   Arme. 

Vasilesco   Karpen.      (33)      July   26. 
Neuere  Bauten   der  Stadt  Frankfurt  am  Main.*      Schaumann.      (40)      Apr.   1,   1916. 
Die    Erweiterung    des    Querschnitts    des    Kaiser-Wilhelm-Kanals    unter    den    Hoch- 

briicken  von   Grunanthal   und    Levensau.*      P.   Ziegler.      (78)      Apr.    4,    1916 
Vereinfachte    Berechnungen   von   trogformigen    Betonkorpern,    wie    Docks,    s'chleusen. 

Untergrundbahnrampen   usw.   durch  Nachweis   der   grossten    Spannungen,   die   in 

der  Sohle  auftreten  konnen.*      O.   Franzius.      (78)      Apr.  4,   1916. 
Zur  Berechnung  der  Rahmentrager.*     A.  Strassner.      (78)      Serial  beginning  Apr    4 

1916.  ■     ' 

Erddruck  auf  Winkelstiitzmauern.*  Joachim  Schultze.  (40)  Apr.  5,  1916. 
Knickfestigkeit  bei  elastischer  Querstutzung.*  G.  Unold.  (40)  Apr.  12,  1916. 
Die  Verlascbung  eiserner  Trager  an   Stossen   und  der  Anschluss  von  Tragern  durch 

Winkel.*      Johs.   Thieme.      (40)      Serial   beginning  Apr.   29,   1916. 
Die  Berechnung  von  Schleusenbdden  nach  der  Elastizitatslehre.*      A.   Freund.      (49) 

Serial  beginning  1918,  Pt.   1. 
Neuzeitlicher   deutscher   Getriedespeicherbau.*      M.    Buhle.      (49)      1918,    Pt.    7. 
Von   der   Schrumpfarbeit   am   Fachwerk.*      Leopold   Ellerbeck.      (49)      1918,   Pt.    10. 
Der  zweistielige  symmetrische  Dreifeldtriiger.*      W.   L.  Andree.      (69)      Jan.,   1918. 
Die  Berechnung  der  Einflusslinien  fiir  die  Stiitzmomente  von  Durchlaufenden  Balken 

auf  Drei,  Vier.   Fiinf  und   Mehr  StUtzen   unter  Beriicksichtigung  der   Mohrschen 

Einmomentengleichung.*      Kaufmann.      (69)      Jan..    1918. 
Eiskeller.*     Wilcke.      (78)      Jan.  1918. 

*  Illustrated. 
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structural— (Continued). 

Zukunftsfragen  des  Eisenbetonbaues.     A.  Kleinlogel.      (78)      Jan.  1918. 
Festigkeitsberechnung    Rechteckiger    Steifrahmen.*      M     Weizel      ^^y.LJ^f-.ll^^- 
Versuche    und    untersuchungen    iiber    den    Knickwiderstand    des    Seitlich    Gestutzen 

Stabes.*      Fr.  Engesser.      (69)      Feb.   1918. 
Verzeichnis  der  Abhandlungen  Engessers.      (69)      lieb.   1J1»-     .._ 
Automobilfabrik  in   Prag-Lieben.*      J.   Polivka       (78)      Feb.,  1918 
Tafein    und   Normalien   fiir   Gelenkpfetten.*      Alfred    Gregor.      (69)     jW^ar.     1918 
Ueber    die    Drehungsbeanspruchung    Rechteckiger    Kastenquerschnitte.*      A.    Bg«en 

schwyler.      (69)      Mar.  1918. 
rteHaYb^dTrt^Kt^^rsL^ller'^zl^sc^iafstoffe  und  Dichtigkeit  des  Batons.*      Vieser. 

(78)      Apr.  5,  1918.  ^    .„.,„ 

Webereigebaude  in  Norrkoping.*      David  Andersson.      (78        Apr.  5,  1J18. 
Zukunftsfragen  des  Eisenbetons.     Hager.      (78)      Apr.  o,  IJI^. 

Stiitzenfussausbildungen.*      Alfred  Gregor.      (69)      May,   1918.  T^„cpnc,rv,wvler 

Ueber  die  Knickfestigkeit  von  Tragerflanschen  und  Saumwinkeln.*    A.  Eggenschwylei. 

Bestimmung''ernsem|-  gedruckter  Oder  gezogener  Eisenbetonquerschnitte  obne  und 
mit   Beriicksichtigung  der  Betonzugfestigkeit.      E.   Elwitz.      (78)      Serial    begin 

Biegung^mitVchsi^a^lkraft    (Reinforced    Concrete).*      Erich    Turley.      (78)      May    4, 

Ueber  die  Dachform  von  Bisenbetonbauten.*      (78)      May  4    1918  ctati<?ch 

Anwendung      von      Differenzengleichungen      in      der      Statik      Hochgradig      btatiscn 

Unbestimmtor  Tragwerke.*      D-  Griining.      (69)      June,  1918 
Anordnung  der   Schubbewehrung  beim  Plattenbalken.*      Th.   Gesteschi.      (78)      June 

Die  DrucWestigkeit  als  Giitemasstab  fiir  Beton.*      F.  v.   Emperger.      (78)      June  4, 

Festiiklfts-  und  Bruchversuche  mit  Duplex-Oberlichtplatten.*      (J^]. .i^'^H^'Ma^iPr  ' 
Beitra?  zu  der  Theorie  des  Beliebig  Gestalteten  Einfachigen  Rahmens.*      H.  Maier- 

Ueber"d'ie''BerJch'nung"d'eV'mnnen    Kreisplatte    mit    Grosser    Ausblegung.*      Karl 

Federhofer.      (69)      July,  1918.  ,     .a-is 

Diagonal-Betoneiscn   in  Oesterreich.*      (78)      Ju'y  4,  lyib.  •n>;a<.r,v.ofr,n 

Die    Beziehungen    zwischen    Formanderung    und    Biegungsmoment    bej    Eisenbeton- 

balken.      F.   v.   Emperger.      (78)      Serial  beginning  July  4,   1918. 
Getreidesilos  in  Eisenbeton.*      G.  Escher.      (78)      July  4,   1918 

Zugspannungen  des  Batons  im  Eisanbatonbau       O.  Leuprecht.      (53)      July  19,  1918. 
Bemerkungen   zur  Kerbschlagprobe.*      P.  Fillunger         53)      J^ly  26    1918 
Beitraga   zur   Knicktheorie.*      P.   Usinger.      (69)      Serial  beg  nning  Aug      1918. 
Zur  Berechnung  Gekrummter  Trager.*      W.   L.  Andrea.      (69)      Aug.,  1916. 
me     E^zialung     einwandfraier     Ansichtsflachen     von     Eisenbetonbauwerken.      Erich 

Brentrup.      (78)      Aug.   5,   1918. 
Gekurvte  Bordsleine  aus  bewehrtem  Beton.*      P.  Boemen.      (78)      ™^°i  i^^^A 
Gutachten    des    Oasterr.     Ingenieur-     und    Architekten-    Vareines,    betreffend    Spar- 

massnahmen   im  Eisenbatonbau.      Fritz  v.   Emperger.      (53)  ,AuS.  30    1918. 
Beitrag   zur   Berechnung   des   Mehrfeldarigen,    Gastielten    Balken.*      J.    Melan.      (69) 

BeitrllTzur^Klarlegung  der  Knickverhaltnisse  bei  dem  aus  Vier  Staben  Bestahenden 
Rahman.*      E.    Elwitz.      (69)       Sept.,    1918.  ,     ,.       „   .  .         r,„^i  *      w 

Die  Querdehnungen  langsbeanspruchter  Stabe  und  die  Poissonsche  Zahl.  Fr. 
Engesser.      (78)      Sept.  5,  1918. 

Ueber  das  Verfahren,   Beton  und  Mortal  anspritzen.*      Amos.      (78)      bept.   &.   iyj;°- 

Zu  dan  Ursachan  der  Beschadigungen  und  des  Absturzeszweier  Flatten  der  Labra 
dorverklaidung   des   Palastes   "Koruna"   in   Prag.*      J.   J.    Jolivka.      (78)      Sept. 

Gutachtln^^des  Oesterr,  Ingenieur-  und  Architekten-Verelnes,  betreffend  elne 
Erhohung  der  zulassigen   Inanspruchnahme  des  Eisens.*   Wilhelm  Hauser.    (a^) 

Berechnung  Eiserner  Fachwerksgebaude  bei  Anordnung  aines  in  der  Dachebene 
Lieganden    Gakriimmtan    Giebelwandwlndtragers.*      Alfred    Gregor.      (69)      uct., 

Zahlentafeln  zur  Bestimmung  der  Nullinie  und  der  Grossten  Eckenpressung  im 
Rechteckquarschnitt  bei  Lastangriff  Ausserhalb  des  Kerns  und  Ausschluss  von 
Zugspannungen.*      K.   Pohl.      (69)      Oct.,   1918. 

Bauweise   "Schnell".*      (78)      Oct.   5,   1918.  v,  .     »,   „         u  = 

Beitrag  zur  Bestimmung  der  Haupt-  und  Schubspannungen  im  Eisanbetonbalken  bei 
wandernden   Einzellastan.*      Rudolf   Schuhmann.      (78)      Oct.   5,   1918. 

Kunstform   und    Batonbau.*      Martin    Mayer.      (78)      Serial   beginning   Oct.   5,    1918. 

Das    Landes-Krankenhaus    in    Graz.*      Karl    Hupfer.      {S3)      Serial    beginning    Oct. 

Holzbetonbauwaisan.      Richard   Kafka.      (78)      Nov.,    1918. 

*  Illustrated. 
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Structural— (Continued). 

Spannungsermittlung    bei    Eisenbetonbalken    mlt    ungleichmasigem    Querschnitt    mit 
Hilfe     des     Zentrifugalmomentes     und     der     Nullinie.*      G.      Hartschen.      (78) 

Vorsch°rTf'ten    fii'r    die    Priifung    und    Lieferung   bituminoser    Massen     soweit    sie    im 
Strassen-,     Tief-    und    Hochbau    Verwendung    flnden.     Viktor    Mautner.      (78) 

Berechn^ung    der    umschnurten    Eisenbetonsaulen.*      Max    R.    v.    Thullie    and    Adam 

Flussfge'^BlTongemischeTiir  Eisenbeton.*      F.  Brumlik.      (78)      Dec    4,  1918 
Neubau    der    Tribunenanlage    des    Wiener    Trabrennvereins.*      Josef.    Ant.    Spitzer. 

Bericht  des  TrSgertypen-Ausschuss.*      (53)      Dec.   13,   1918.  .     ^        -.r  ^K.a„^>, 

Riclitlinien  bezuglich  Sparmassnahmen  im  Bauwesen,  mbesondere  in  dem  Verbraucb 

von  Eisen  und  Zement.      (53)      Feb.  21. 
Der  Hohlblockbau.      Fritz  v.  Emperger.      (78)      Mar.  5. 

Getriedesilos  in   Eisenbeton.*      G.   Escher.      (78)      Mar.  5.  ^     ,.        ^ 

Rahmenberechnung  mit  Einflusslin^en   zur  Ermittlung  yon  statisch   unbestimmbaren 

Grossen  bei   gemischter  Belastung.      E.   Preinfalck.      (78)      Mar.   5. 
Verteilung   des    Druckes   im    rechteckigen,    zuglosen    Querschnitte.*      G.    Barkhausen. 

Gorlitzer  Arbeiterwohnungen  am  Wohnhofe.*      Kiister.      (40)      Mar.  29. 
Zeitgemasse  Bauvertrage.      Gaber.      (40)      Mar.  29.  „ioi^>,^„ 

Die  wirtschaftlich  giinstigste  Anordnung  von  Traggebilden  mit  Stutzen  von  gleichen 

Kosten.*      Robert   Schonhofer.      (78)      Serial  beginning  Apr.  4. 
Brandproben    an    Eisenbetonbauten.      Henne.      (78)      Apr.    4.  .„^    a 

Der  Einfluss  des  Krieges  auf  laufende  Bauvertrage       Hans  Sperl.      (78)      Apr.  4. 
Wande  nacli  der  Lean-Bauweise.*      Torsten  Nordell.      (78)      Apr.  4. 

Topographical. 

Topographical  Surveying  in  Atacama  Desert  In  Chile.*     B.  L.  G.  Rees.      (13)      July 

31 
Topographic  und  Topoplastik.*      F.  Becker.      (107)      July   5. 

Water  Supply. 

«;nr.ke  T  nkp  "Walpr  SuddIv    Victoria,  B.  C.*      C.  H.  Rust.      (5)      June. 
The  Ge^erll^Hnciples  of  the  Development  and  Storage  of  Water  for  Electrical  Pur- 
Design  ^Ind*  Const^uction'^of ■  the  Water"supply  System  of  Camp  McClellan,  Alabama. 
Maurice  R.   Scharff.      (60)      July.  x,     a       -m,   ^ 

The    Design    and    Operation   of   the   Water   Filtration    Plant   at   Camp   Meade,   Mary- 
land.    C.  R.  Potteiger.      (60)      July.  .v,.,.».  v    a     t> 
Some  Features  of   Hydro-Electric  Engineering  Practice  and   Possibilities.      H.  de  B. 

Safeg'ifaXg  the  Wattr'^pply  for  New  York  City.*  Frank  E.  Hale.  (Abstract 
of    paper    read    before    Municipal    Engrs.    of    the    City    of    New    York.)       (117) 

Convenient^Method  of  Calculating  Trash  Racks.*      E    Balbach       (96)      July  17. 
Regulating  Storage  Reservoir  on  the  Upper  Murray  River.      (12)      July  18. 
The  New  Madison  Water  Works.*      (64)      July  22.  ^      r       .         ^  /^I^ 

Backfilling    Tunnel    Through    Holes    Bored    from    Surface.*      J.    Armstrong.      (IJ) 

Diagrams  ^for    Excess    Loss    of    Head    in    Pipe    Lines.*      Frank    S.     Bailey.      (13) 

Hexagolfal^ Chart  for  Finding  Velocity  of  Water  in  Pipes.*     C.  Warrington  Anthony. 

Large'concrete^-Cased  Steel  Pipe  Laid  in  One  Piece.*      (13)      July  24. 

Lining    a    Reservoir    with    Concrete   by   the    Cement    Gun.*      E.    Court    Eaton.      (13) 

July  24 
Point  St.  Charles  Filtration  Works,  MontreaL*      (96)      July  24.  .      ^     „     r^oo 

Water   Waste   Control   by   House   Inspections  with   District  Metering.*      E.    D.   Case. 

Studiis*^in  th^e ^Bacteriology  of  Water.  Denis  B.  Wood.  (From  paper  read  before 
Inst,  of  Water  Engrs.)       (96)      July  31.  „      ,     o,x       ,,r     •        -m-    -iv* 

Curtailing  Water  Waste  and  Fixing  Equitable  Rates  at  Sault  Ste.  Mane  W.  M. 
Rich       (Paper   read   before   League   of    Michigan    Municipalities.)       (60)      Aug. 

Design  Features  and  Form  of  Contract  for  Constructing  a  Large  Earthern  Water 
Supply   Dam   on    Cost   Plus    Fee    Basis.*      Jacob    L.    Crane    and   J.    G.    KimmeL 

How  the^  Water 'supply  for  6  000  000  People  is  Made  Safe.*     Wm.  W.  Brush.      (60) 

Aug. 
St.  Paul  Covered  Reservoir.*      (67)      Aug. 
New  England  Hvdroelectric  Developments.*      (117)      Aug.   1.        
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Water  Supply— (Continued). 

Construction   Costs  of  Rice  Rips  Station.*      J.  A.   Leonard.      (27)      Aug.  2. 
Graphical  Method  for  Estimating  Storm-Water  Run-Off.*      Ralph  W.  Horner.      (13) 

Aug.  7. 
Reconstruction  <of   the  Naches-Selah   Irrigation  Canal.*      Elbert  M.  Chandler.      (13) 

Aug.  7. 
Riveted  Joints  for  Steel  Penstocks  and  Tanks.*      H.  A.  Babcock  and  J.  R.  Montague. 

(96)      Aug.  7. 
Miami  District  Completes  Conduits  Under  Dams.*      (117)      Aug.  15. 
Construction    Details    of    the    Lindsay-Strathmore    Irrigation    District,    California.* 

E.  Court  Eaton.      (13)      Aug.  21. 

Hydraulicking  Dam  Embankment  on  Miami  Flood-Control  Project.      (13)      Aug.  21. 

Hydro-Electric  Development  on  the  Seguin   River.*      (96)      Aug.  21. 

Induction   Motors   Driving  Centrifugal   Pumps.*      Fraser  Jeffrey.      (64)      Aug.   26. 

Rebuilding  of   a   Small   Hydro-electric   Station.*      (27)      Aug.   30. 

Formes   et   Dimensions   des   Grands    Barrages   en   Magonnerie.*      Resal.      (43)      Mar. 

Les  barrages  automatiques  :   Barra"ge  automatique  de  I'usine  de  Tremp    (Espagne).* 

F.  Frote.      {53)      May  31. 

Filtres  a  Grand  Debit  et  a  Nettoyage  pour  I'Epuration  des  Eaux  Potables,   Systeme 

Henry   Desrumaux.*      A.  Bidault  des  Chaumes.      (33)      June  7. 
Le  Regime  Legal  des  Chutes  d'Eau  en  France.      G.  Tochon.      (33)      Serial  beginning 

July  12. 
Le  Barrage  a  Voutes  Mutiples  en  Beton  Arme  de  San  Dieguito   (Calif ornie).*      (33) 

June  7. 
La   Station   Centrale  de  Seros    (Espagne),   Turbines   Hydrauliques  Verticales   Escher 

Wyss  de  14  500  Chevaux.*      (33)      June  28. 
Die    Wasserturm    fiir    die    Papierfabrik    Jannowitz    i.    R.*      Wilhelm    Iwand.      (78) 

Apr.  4,  1916. 
Das    neue    Flussbau-Laboratorium    der    Technischen    Hochschule    Dresden.*      Hubert 

Engels.      (40)      Apr.   15,   1916. 
Die  Talsperre  bei  Maker  in   Sachson.*      Sorger.      (40)      Apr.   19,   1916. 
Gewolbte  Talsperren.*      Ziegler.      (78)      Feb.,   1918. 
Die  bayerischen  Wasserkrafte  und  die  Elektrizitatsversorgung  von  Bayern.    Oskar  v. 

Miller.       (53)      Mar.   29,   1918. 
Wechselrede    iiber    Elektrizitatswirtschaft    und    Wasserkraftnutzung.      (53)      Serial 

beginning  May  24,  1918. 
Wasserbehalteranlage    in    Eisenbeton    mit    18  000    m^    Fassungsraum.*      A.    Jackson. 

(78)      Aug.  5,   1918. 
Versuche  zur  Verhiitung  von  Kolken  an  Wehre.      Thiirnau.      (40)      Mar.   15. 
Die  Wasserkraftanlage  in  der  Weser  bei  Bremen.*      Kolle.      (40)      Mar.  18. 
Das  Elektrizitatswerk  Massaboden  bei  Brig  der  Schweiz.  Bundesbahnen.*      H.  Eggen- 

berger  and  A.  Danzer.      (107)      Serial  beginning  June  14. 

Waterways. 

Suggested   Harbour   Improvements  for  Greater  Montreal.*      E.   S.   M.   Lovelace.      (5) 

Apr. -June. 
New  Concrete  Terminals  at  Norfolk.*      (67)      July. 
Bignell-Jones     Premolded     Reinforced     Concrete     Pile.*      O.     V.     P.     Stout.      (117) 

July  15. 
Norfolk  and   Mare   Island   Navy   Yards   Floating   Revolving  Cranes   Lift   150   Tons.* 

(117)      July   15. 
Excavation    Methods    on    the    Miami    Conservancy    Project.*      G.    L.    Teeple      (86) 

July  16. 
Suggested   Standard  Concrete  Wharf.*      C.  R.  Coutlee.      (96)      July  17. 
Harbor  Facilities  and  Development  at  Houston,  Texas.*      (t3)      July  24. 
Bucket  Dredger  for  Winning  Platinum  Bearing  Soil.*      (12)      July  25. 
Moving    Three    Large    Steel    Tanks    150    Miles    by    Water.*      A.    J.    Taylor.      (13) 

July   31. 
Stone-Shipping  Dock  is  Patterned  After  Ore-Bin  Type.*      (67)      Aug. 
Protecting  River  Banks  with   Steel   Jetties.*      F.  T.   Morse.      (87)      Aug. 
Miami  Flood  Works  Involve  Radical  Railway  Changes.*      (13)      Aug.  14. 
Block  Yard  Cheaply  Improvised  from  Old  Equipment.*      (13)      Aug.  21. 
Creosote  Piles  Still  Sound  After  29-Year  Service.*      (13)      Aug.  21. 
Duluth   Ore-Dock  is  the   Largest  in  the  World.*      W.  H.  Hoyt.      (15)      Aug.   22. 
An  Automatic  Iron-Ore  Unloader.*      (16)      Aug.   23. 
Foundations   in   Quicksand   and   Watery   Gravel.      (13)      Aug.    28. 
Paving  of  Streets  and  Aisles,  Brooklyn  Army  Supply  Base.*      (13)      Aug.  28. 
Protecting  the  Banks  of   Savannah  River  Through  Augusta.*      E.   C.   Garvin.      (13) 

Aug.   28. 
Les  ports  frangais  et  la  guerre:  Dunkerque.*      Auguste  Pawlowski.      (33)      May  31. 
L'Amenagement  Hydraulique  du   Rhone  frangais,   Force  Motrice,   Navigation,   Irriga- 
tion.*     Auguste  Pawlowski.      (33)      June  14. 
Les  Travaux  d'Extension  du  Port  de  Suez.*      Jondet.      (33)      June  28. 

*  Illustrated. 


September,  1919.1    O0RRENT   ENGINEERINa  LITEBATUKE  866 

Indes    Neerlandaises.*      A.   Goupil.      ^^-^     jj-'^'^O)      Apr.  1,  1916. 

Vorschlage    zum    weiteren    Ausbau    der    vveitn 

A.  Niese  and  G.  B.  Schmidt       ('*^>      |„\l%Jn    Wasserscheiden,    Inbesondere    im 

B.   tVestl?t\:^n.    de.    Donaure^Uerun.    bei    Wi^^^^  Ic.e^e    elnes^neuen 

UmscrrarS^Ge^^te^-e^^-H^^iroiogie^-  ^Frfe^drich  Scha«erna..  (53)  Ser.al 
Ein  Su^al  ^ft^fuarlfi'm  L.^gsund  QuerfahrwerU.*  Vladislav  Sykora.  (48) 
Die    nuUb'aren    Bodenschatze    des    Lahn.ebietes    als    Grundlagen    des    Lahnkanals.* 


Mar.   29. 


•  Illustrated. 


PAPERS   AND    DISCUSSIONS 

SEPTEMBER,  1919 


Vol.  XLV.  SEPTEMBER,  1919.  No.  7. 


AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

INSTITUTED     1852 


PAPERS   AND   DISCUSSIONS 

This  Society  Is  not  responsible  for  any  statement  made  or  opinion  expressed 
in  its  publications. 


CONTENTS 

Discussions :  page 

On  a  New  Principle  in  the  Theory  of  Structures. 

By  Messrs.  William  H.  Burr  and  A.  C.  Janni 613 

The  East  Canyon  Creek  Dam. 

By  Herbert  E.  Bellamy,  M.  Am.  See.  C.  E 625 

Sewage  aod  Wastes  Disposal  for  the  United  States  Army. 

By  Messrs.  Edmund  B.  Besselievre  and  George  T.  Hammond 633 

Water  Supply  for  the  Camps,  Cantonments,  and  Other  Projects  Built  by  the 

Construction  Division  of  the  United  States  Army. 

By  Messrs    George    W.  Fuller,    P.  H.  Norcross,    Clarence    Goldsmith, 

T.  Kennard  Thomson,  W.  P.  Mason,  J.  Waldo  Smith,  E.  T.  Thurston, 

K.  M.  Boorman,  William  J.  Boucher,  Morris  Knowles,  II.  F.  Dunham, 

George  A.  Johnson,  F.  R.  Harris,  and  Maurice  R.  Scharff 649 

Memoirs : 

Hermon  Charles  Allen,  M,  Am.  Soc.  C.  E 675 

Holland  Williams  Baker,  M.  Am.  Soc.  C.  E 676 

James  Currie  Hallock,  M.  Am.  Soc.  C.  E 678 

Arthur  Haviland,  M.  Am.  Soc.  C.  E 680 

Tien  Yow  Jeme,  M.  Am.  Soc  C.  E 681 

Robert  Emmet  McMath.  M.  Am.  Soc.  C.  E 694 

Henry  Kinder  Owens,  M.  Am.  Soc.  C.  E 697 

Hermann  Frederick  August  Schussler,  M.  Am.  Soc.  C.  E 699 

Fred  Caswell  Stanton,  M.  Am.  Soc.  C.  E 701 

Gustavo  Adolfo  Dubois,  Assoc.  M.  Am.  Soc.  C.  E 702 

Robert  Dwiggins  Monteith  Henley,  Assoc.  M.  Am.  Soc.  C.  E 704 

Paul  Robert  Kir.stein,  Assoc.  M.  Am.  Soc.  C.  E 705 

Adelbert  Philo  Mills,  Assoc.  M.  Am.  Soc.  C.  E 706 

Allen  Eugene  Nichols,  Assoc.  M.  Am.  Soc.  C.  E 708 

Dean  Chase,  Jun.  Am.  Soc.  C.  E 709 

Ernest  Charles  Dedicke,  Jun.  Am.  Soc.  C.  E 711 


For  Index  to  all  Papers,  the  discussion  of  which  is  current  in 
Proceedings,  see  the  end  of  this  number. 


Vol.  XLV.  SEPTEMBER,   1919.  No.  7. 


AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

INSTITUTED    1852 


PAPERS   AND   DISCUSSIONS 

This  Society  is  not  respons.ible  for  any  statemeni;  made  or  opinion  expressed 
in   its  publications. 


ON  A  NEW  PRINCIPLE 

IN  THE  THEORY  OF  STRUCTURES 

Discussion* 


By  Messrs.  William  H.  Burr  and  A.  C.  Janni. 


William  H.  BuRR,t  M.  Am.  Soo.  C.  E.  (by  letter)  .t— This  inter-  ^Mr^ 
esting  paper  is  devoted  to  the  establishment  and  application  of  what 
is  stated  to  be  a  new  principle  in  the  determination  of  stresses  and 
strains  in  that  class  of  structures  in  which  the  axes  of  members  are 
subject  to  angular  displacement  due  to  stresses  of  flexure  or  bending, 
as  arched  ribs  or  simple  beams,  arid  trusses  with  members  subjected 
to  bending  as  well  as  direct  stresses.  If  any  new  principle  leading 
to  simpler  forms  of  treatment  for  such  structures  can  be  established, 
it  certainly  will  be  welcomed.  This  discussion  is  not  intended  to  be 
a  detailed  consideration  of  the  subject  matter  of  Professor  Swain's 
paper,  but  rather  to  make  some  simple  suggestions  regarding  the  funda- 
mental features  of  the  author's  analysis. 

Apparently  the  basic  idea  on  which  the  new  principle  is  founded 
is  that  involved  in  the  establishment  of  Equations  (3)  and  (4)  of  the 
paper.  It  is  to  be  observed  that  Equation  (3)  is  established  by  first 
using  a  unit  moment,  that  is,  by  applying  a  couple  to  the  given  section 
the  moment  of  which  is  unity.  Under  the  action  of  that  unit  moment, 
the  stress  of  tension  or  compression,  r,  is  produced.  Equation  (3) 
then  legitimately  follows  from  the  preceding  unnumbered  equation,  by 
introducing  "(change  of  length)"  due  to  the  stress  or  stresses  produced 
by  the  actual  loads  on  the  structure. ^ 

*  Discussion  of  the  paper  by  George  F.  Swain,  Past-President,  Am.  Soc.  C.   E., 
continued  from  August,  1919,  Proceedings. 
t  New  York  City. 
X  Received  by  the  Secretary,  August  9th,  1919. 
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Mr.  Let  the  case  of  beams  or  members  subjected  to  bending  only  be 

^^"^^^  considered.  The  second  member  of  the  author's  Equation  (3),  with 
the  summation  sign  removed,  is  to  be  applied  in  succession  to  each 
section  throughout  the  entire  beam,  making  it  necessary  to  suppose 
the  application  of  the  unit  moment  to  each  such  section,  otherwise, 
the  proper  proportionate  relation  between  r  and  "(change  of  length)" 
would  not  exist.  On  page  78*  of  the  paper,  however,  a  value  of  r  is 
written,  which  results  from  the  application  of  a  moment,  Mr,  which, 
in  general,  has  a  value  quite  different  from  unity.  The  resulting 
ejJpression  for  the  angular  displacement  is  Equation  (1),  which  is  the 
second  term  of  the  second  member  of  the  author's  Equation  (4)  : 

"  =  2^^^- (i> 

It  is  clear,  therefore,  that  the  analytical  error  due  to  using  the  stress,  r, 
produced  by  the  moment,  Mr,  instead  of  a  moment  unity,  has  been 
introduced  in  the  analysis.  In  other  words,  the  Mr  appearing  in  the 
author's  Equation  (4)  should  be  considered  unity,  making  Equation 
(1)  identical  with  the  old  standard  formula  for  angular  displacement, 
which  will  be  recognized  at  once  in  Equation  (2)  : 

"^T  M  A  I  PM  d  X 

The  results  of  this  analytic  error  can  be  pointedly  shown  by  the 
following  two  illustrations.  In  Equation  (9),  of  the  author's  paper, 
he  makes  an  application  of  the  "new  principle"  to  a  beam  simply 
supported  at  each  end  and  carrying  a  load  at  any  point,  the  expression 
for  the  angular  rotation  or  displacement  being  taken  at  the  right-hand 
end  of  the  beam.  The  moment,  Mr,  varies  uniformly  from  unity  at 
the  right-hand  end  of  the  beam  to  0  at  the  left-hand  end.  If  the  load, 
P,  is  placed  at  the  center  of  the  span,  the  angular  displacement  at  the 
right-hand  end  of  the  beam  becomes : 

ipfiy 

''i        IG^J  2  E  I      ^  ^ 

Each  half  of  such  a  beam  is  a  cantilever,  loaded  at  its  free  end 
with  i  P,  the  fixed  end  of  the  cantilever  being  at  the  center  of  span 
of  the  beam.  The  angular  displacement  of  the  free  end  of  such  a 
cantilever  in  reference  to  its  fixed  end  may  be  found  by  taking  one-half 
of  a^,  given  by  Equation  (3),  for  the  reason  that  the  summation  or 
integration  shown  by  Equation  (3)  covers  the  entire  beam,  the  length 
of  which  is  twice  that  of  the  cantilever.  This  will  make  the  angular 
rotation  for  the  free  end  of  the  cantilever  shown  by  Equation  (4), 
*  Proceedings,  Am.  Soc.  C.  E.,  March,  1919. 
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which   is   one-half   only   of   the  correct  value  shown  by   the  author's 
Equation  (7)  : 

^=2==      ^EI     ^  ^ 

This  half  value  is  due  to  the  author's  Mr  uniformly  decreasing 
from  unity  to  0.  If  Mr  were  displaced  by  the  moment  unity,  the  true 
value  of  angular  rotation  for  the  free  end  of  the  cantilever  would 
result  at  once.  ,  .         ,  . 

Again,  the  author's  method  may  be  used  to  determine  the  work 
expended  in  bending  a  beam  subjected  to  loading  at  right  angles  to 
its  axis.  The  stress,  s,  due  to  bending  only,  is  given  in  the  second 
term  of  the  second  member  of  the  third  unnumbered  equation  preced- 
ing Equation  (4)  of  the  paper.  That  value  substituted  in  the  author's 
Equation  (3),  after  writing  da  for  A  and  dl  for  I,  will  give  Equa- 
tion (5)  : 

-^-7     rr  M,  y  d  I  ,^, 

"=2^  J-~^ir- ^•'^ 

The  value  of  r  is  : 

r  =  — y—  da (<V 


Mr. 
Burr. 


,,_  ^  r^.^.y^^^)li (7) 


Equation  (5)  may  then  be  written  : 

_  E  P 

The  expression,    f  y'  d  a,  is,  of  course,  the  moment  of  inertia,  J,  of 

the  cross-section  of  the  beam.    Hence,  Equation  (7),  and  also  Equation 

(1),  may  be  written: 

M.M^dl 

^^"  =  -^T~ ^^ 

The  work  performed  throughout  the  entire  beam  will  then  be  shown 
by  Equation  (9): 

Work  performed  =  f^  =  JWl  f  ^'^  ^^''' ^'^ 

The  correct  usual  expression  for  the  work  performed  in  bending  a 
beam,  that  is,  the  resilience,  is  as  shown  in  Equation  (10): 

Work  performed  =  ^^^  J  Mf  d  I (10) 

Equation  (9),  therefore,  is  correct  only  when  Mr  is  unity. 

Although  the  preceding  criticism  relates  only  to  members  or  beams 
subjected  to  flexure,  obviously  the  use  of  the  author's  Equation  (3) 
is  limited  in  its  applications  to  those  cases  only  in  which  the  stress,  r, 
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^M.    is  produced  by  the  application  of  a  couple  with  a  unit  moment  to  the 
sections  covered  by  the  summation. 

It  may  be  justly  urged  that  since  the  moment,  Mr,  must  be  con- 
sidered unity,  Its  use  as  an  analytic  device  is  superfluous  and  unneces- 
sary So  far  as  members  subject  to  flexure  only  are  concerned,  nothing 
could  be  simpler  or  more  direct  in  application  than  the  old  and  stand 
ard  formula  given  by  the  writer's  Equation  (2).  This  formula  has 
been  used,  for  many  years,  for  angular  displacement  or  rotation  of 
the  ongitudmal  axis  of  a  bent  member,  especially  in  connection  with 
the  treatment  of  arched  ribs. 

Just  what  is  meant  specifically  by  the  -new  principle"  is  not  obvi- 
ously clear.  The  use  of  analytic  expressions  for  the  work  performed 
m  stressmgboth  beams  and  pieces  subject  to  direct  stresses  of  tension 
or  compression  in  the  determination  of  deflections  and  for  other  similar 
purposes,  is  quite  old.  It  would  also  seem  to  be  much  more  simple 
to  write  the  author's  Equation  (4)  in  correct  form,  by  a  direct  equa- 
tion between  the  external  work  performed  and  the  sum  of  the  two 
expressions  for  work,  one  covering  members  subject  to  direct  tension 
or  compression,  and  the  other  covering  those  subject  to  bending.  This 
would  render  superfluous  and  eliminate  the  analytical  work  preceding 
Equation  (4).  ® 

In  passing,  the  surprising  statement  of  the  author,  following  his 
Equation  (14),  may  be  noticed.  In  referring  to  that  equation,  he 
writes,  which  is  the  most  general  form  of  the  Theorem  of  Three 
Moments.  The  most  general  form  of  the  "Theorem  of  Three  Mo- 
ments as  is  well  known,  provides  for  a  variable  moment  inertia  a 
curved  or  broken  center  line  of  beam  or  truss,  and  other  features 
which  are  not  even  recognized  in  Equation  (14).  In  fact,  that  equa- 
tion IS  really  a  highly  restricted  form  of  equation  expressing  the 
"Theorem  of  Three  Moments." 

"-■  ^\^-  J^^^\*  ^-  ^^-  Soc.  C.  E.  (by  letter) .t-It  has  been  already 
remarked  by  others  that  the  conception  of  the  angular  displacement 
or  rotation,  of  a  cross-section  of  a  solid  body,  as  well  as  the  derivation 
of  the  relative  formula,  is  not  new;  indeed,  it  is  as  old  as  the  con- 
ception of  the  linear  displacement  of  a  point  of  a  solid  body,  together 
with  Its  relative  formula.  The  claim  to  novelty  in  this  case,  therefore 
seems  to  be  quite  out  of  place.  Any  good  textbook  will  give  some 
method  of  deriving  this  formula  from  the  general  expression  of  the 
virtual  work",  either  by  the  theorem  on  the  "derivative  of  work",  or 
by  invoking  the  principle  of  '^east  work." 

Of  course,  in  using  this  formula,  any  book  of  higher  engineering 
does  not  need  to  explain  fully  its  origin,  for  it  is  assumed  that  whoever 
consults  such  books,  is  already  familiar  with  the  theory  by  which  this 

*  New  York  City. 

t  Received  by  the  Secretary,  August  27th,  1919. 
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formula  has  been  worked  out.  That  this  is  the  logical  assumption  of  _^Mr.. 
the  authors  of  these  books  is  noted,  for  instance,  m  Grimms  book  on 
Secondary  Stresses,  which  is  one  of  the  only  two  mentioned  by  Pro- 
fessor Swain  in  his  paper,  as  having  been  consulted  by  him  on  this 
matter,  and  which  would  justify  his  belief  that  the  principle  treated 
by  him  is  new.  In  Chapter  VII  of  this  book,  the  author,  speaking 
about  the  principle  of  "virtual  work",  states  "with  which  the  reader 
is  supposed  to  be  familiar."  .  l^■  -u  a 

That  Professor  Swain  has  been  able  to  work  out  from  this  established 
formula  a  few  plain  cases  of  equations  of  equilibrium  is  not  to  be 
wondered  at,  for  the  derivation  of  the  formula  itself  was  worked  out 
long  ago  from  these  equations,  as  any  student  in  any  engineering 
school  should  know. 

After  these  considerations,  there  does  not  seem  to  be  any  necessity 
or  use  for  the  Profession  to  go  into  details  and  analyze  the  inter- 
pretation as  given  by  Professor  Swain  to  an  already  established 
principle  and  formula,  for,  at  the  present  state  of  the  science,  this 
interpretation,  at  its  best,  would  hardly  be  used  by  a  modern  engineer, 
for  it  is  obsolete,  as  will  be  shown  later  by  comparison. 

Although  the  solution  of  this  problem,  considered  by  itself,  has  a 
doubtful  practical  value  in  most  cases  of  equilibrium,  still  it  will  be 
demonstrated  that  by  the  theory  of  the  "ellipse  of  elasticity  ,  it  is 
poesible  to  obtain  the  desired  solution  in  a  manner,  which  leaves  no 
doubt  as  to  the  superiority  of  modem  methods  over  the  old  ones.  A 
few  remarks  will  precede  the  exposition  of  the  method. 

To  any  elastic  body  there  corresponds  a  certain  quantity,  or  coefa- 
cient,  called  "elastic  weight",  which  is  a  function  of  its  length,  its 
cross-section,  its  moment  of  inertia,  and  of  the  modulus,  E,  of  the 
material.*  It  will  be  shown,  in  each  case,  how  this  elastic  weight  is  to 
be  computed.  . 

The  "elastic  center"  is  the  center  of  gravity  of  the  elastic  weights 
of  a  given  body.  If  the  elastic  weight  of  a  certain  elastic  system  is 
concentrated,  or  applied,  at  the  elastic  center  of  the  body,  and  a  force, 

•The  geometrical  axis  of  a  solid,  usually,  is  not  a  straight  line,  and  its 
cross-sIction^TsTot"constant.  In  this  case  the  solid  '^  to  be  divided  mto  pans  and 
the  elastic  weight  of  each  part,  or  element,  is  to  be  computed  separately,  as  win  oe 
"^"'^Thefe'elementary  elastic  weights  are  designated  usually,  ^y  the  letter  ^«  with 
a  numerical  progressive   index,   and  each  is  supposed  to  be  applied  at  the  center  of 

^'"^The^'elastic"  we1sTt'"oV  the  whole  body  is  the  summation  of  these  elementary 
^^^''coSering  these  w's  as  forces  applied  to  the  various  centers  of  gravity  the 
positfon  of  the^  center  of  gravity  of  the  entire  system  of  forces,  w  s,  may  be 
determined^^,^^  is  called  the  "elastic  center",  and  the  whole  elastic  weight  is  sup- 
'''''V^\\%Ton'tt%^'v<^Tusnany.  is  indicated  by  the  letter.  G,  as  is  its  value. 

so  we  have :  .  ,  ^  n  ,„      n 

W1  +  W2  +  W3  +  .   ■  ■+Wn  =  2i"  w  =  (x. 
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the  following 


Mr.     P  (Fig,  33),  is  acting  on  the  free  end  of  this  system, 

'^'^°°'-  mathematical  truth  can  be  demonstrated : 

The   angular   rotation    a,   of   the 

free   end   of   the  elastic   body,   with 

respect  to  its  fixed  end,  is  given  by 

the  force  times  the   static  moment 

of   the   elastic   weight   with   respect 

to  the  line  of  action  of  the  acting 

force.     That   is,   if  P    (Fig.   33)    is 

the    force    applied,     G,    the    elastic 

center    and   its   value    as   well,    and 

d,  the  distance  between  the  line  of 

action    of   P    and   the    point    G    at 

which  the  value,  G,  is  applied,  then : 

a  =  P  X  G  X  d. 

Consistent  with  brevity,  a  few 
cases  will  be  shown,  which  will 
represent  fairly  the  solution  for 
most  all  possible  cases  in  practice. 

Attention  is  called  to  the  brevity,  uniformity,  and  directness  of  this 
method,  as  well  as  to  the  very  elementary  kind  of  operations  involved, 
m  order  to  obtain  the  result. 

Case  i.— Let  AB  (Fig.  34)  be  the 
geometrical  axis  of  a  beam,  fixed  at 
one  end,  A,  and  free  at  B,  and  let 
P  be  a  vertical  force  applied  at  B. 
The  inclination,  a,  of  the  tangent  at 
B'  is  desired. 
Assuming  that: 

E  =  modulus  of  elasticity, 

/  =  moment  of  inertia  =  con- 
stant, and, 

A  =  area  of  cross-section  = 
constant, 


then   the    elastic  weight   of    the    whole    beam  is  given   by    G 


I 
El' 


and  if  it  is  supposed  to  be  applied  at  G  (the  center  of  gravity  of  the 
elastic  system),  by  the  principle  previously  stated,  we  obtain: 

I  l\  PP 


''  =  ^><1:FTX2/         2EI 

which  result  solves  the  problem. 

Let  us  suppose  now  that  the  cross-section.  A,  is  not  constant,  as  is 
shown  in  Fig.  35 ;  then,  in  order  to  take  this  variation  into  account,  the 
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geometrical  axis,  AB,  will  be  divided  into  a  number  of  parts,  such  that    Mr. 
each  of  them  may  be  considered,  without  sensible  error,  as  a  prism.  ''"°'' 


J? 

Then,  find  the  -=— 

EI 


(0  for  each  of  these  parts  and,  assuming  that 


each    w    is    a   vertical    force    ap- 
plied    correspondingly     at     1,    2, 

3, ,  determine  the  position 

of  their  center  of  gravity  (elastic 
center),  G. 

Now,  remembering  that  _  the 
total  elastic  weight,  G,  is  to  be  con- 
sidered as  applied  at  G,  and  remem- 
bering,- also,  the  previously  men- 
tioned principle,  we  may  write  : 


PX  GXd 


wiiere 


G 


+  ?'-'.,  + 


+  ^t'6 


Case  2. — Angular  Rotation  of 
the  Free  End  of  a  Three-Member 
Frame. — Let  Fig.  36  represent  a 
three-member  frame,  comprising  a 
girder  supported  at  its  ends,  A  and 
B,  by  posts,  CA  and  DB,  the  girder 
connections  at  A  and  B  being  rigid, 
the  post,  CA,  rigidly  fixed  at  C, 
and  the  post,  DB,  on  rollers  at  D. 

Let  us  assume,  as  is  usual,  that 
the  system  has  no  dead  load,  and 
let  us  remove  the  ground  support 
at  D.  Assuming,  also,  that  E  is  the 
modulus  of  elasticity,  and  /  is  con- 
stant for  all  three  members,  then 
the  elastic  weight  for  each  post  is 

given  bv  ,  and  that  of  the  ijir- 

°  ^    E  I 

der   bv      -;    therefore,     the     total 
•    EI 

elastic  weight  of  the  system  will  be : 

I  h 

^  =  ^^'-eJ 


EI 


(l  +  2h) 


The  elastic  center,  G,  of  the  three  elastic  weights,  each  of  which 
being  applied  at  the  middle  point  of  the  corresponding  member  (see  the 
first  problem  of  Case  1),  for  the  cross-section,  A,  is  supposed  to  be 
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Mr.    constant,  will  lie  on  the  vertical  axis  of  the  symmetry  of  the  frame,  and 
^°"*'  at  a  distance,  h,  from  AB^  given  by: 

E I         2  h- 


&  = 


1 


(1+  2h) 


1  +  2  h 


A  force,  P^,  applied  at  D,  will  cause  a  rotation  of  the  section,  D. 
which,  by  remembering  the  previously  stated  principle,  is  given  by: 

P.d 


P  X 


IE  I 


(I  +  2  h)  X  d 


E  I 


(I  +  2  h) 


which  is  the  result  sought. 

At  this  point,  it  seems  to  the  writer  that  some  remarks  may  bp  made, 
which  are  rather  interesting. 

Suppose  that  the  force,  P.  revolves  about  D,  then  the  angle,  a,  will 
vary  with  the  distance,  d.  If, 
therefore,  the  line  of  action  of  P 
passes  through  G,  then  d  is  zero 
and,  consequently,  «  =  0.  In  this 
case,  then,  the  section,  Z>,  does  not 
perform  any  angular  rotation. 

In  the  previously  mentioned 
theory,  it  is  demonstrated  that,  in 
this  case.  Section  D  performs  only 
a  linear  displacement,  in  a  certain 
direction.  The  amount  of  this 
linear  displacement  and  its  direc- 
tion can  'be  determined,  but  it  is 
not  thought  necessary  to  enter  this 
field  any  further. 

Let  us  suppose  that  the  force, 
P  (Fig.  37)  is  not  applied  at  the 
end  D,  but  at  some  other  point  of 
the  frame,  say,  at  the  middle  point, 
N,  of  AB.  Then  this  force,  as  far 
as  internal  stresses  in  the  frame 
are  concerned,  has  no  effect  on  the 
half  frame  at  the  right  of  force,  P, 


that  is,  on  NBD 


In  this  case,  we  determine  the  following 
Elastic  weicrht  of  ^  C  = 


AN-- 


elastic  weights: 
h 

'eI 

I 
2E  I 


Total  clastic  weight 


1 
'El 


h  + 
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The  position  of  the 

center,  G' .  is.  evidently,  given  by: 
h           h 
I'                         EI  ^   2 

^-     /,.                I 

~2(2/i  +  0'^~      ^                I 

EI         2EI 
Therefore: 

EI    '    2EI 

2h  ^  I 


PX 


[^(-Dx"]-^4(-D' 


Here,  also,  if  the  line  of  action  of  P  passes  through  G',  the  section, 
N,  and,  consequently,  the  end,  D^  of  the  frame  does  not  perform  any 
rotation,  but  only  a  linear  displacement. 

Incidentally,  by  inspecting  Figs.  36  and  37,  it  may  be  seen  that  it 
is  always  possible  to  regulate  the  force,  P,  in  each  case,  as  to  its  inten- 
sity and  line  of  action,  so  that  the  rotation,  a,  of  Section  D  is  the  same 
in  each  case. 

It  can  be  seen  also  that  by  the  use  of  this  principle  in  the  solution  of 
problems  of  this  kind,  apart  from  the  fact  of  the  very  elementary 
operations  required,  one  gets  also  an  absolute  and  easy  control  of  the 
behavior  of  the  elastic  system. 

Case  3. — Let  AB  (Fig.  38),  represent  an  arched  solid,  the  law  of 
generation  of  which  may  be  any,  and  let  us  suppose  that  it  is  fixed  at 
B  and  free  at  A  (the  terminal  section  of  the  solid).  The  angular  rota- 
tion of  the  end  section.  A,  is  required,  in  the  hypothesis  that  a  force, 
P,  acts  on  the  whole  solid  at  A  (this  force  may  be  imagined  as  acting 
on  A,  away  from  A,  but  rigidly  connected  with  it).  The  solid  is  divided 
into  any  number  of  parts  (seven  in  this  case),  and  the  corresponding 
seven  elastic  weights  are  computed. 

J  I  A  I 

Imagine  that  these  elastic  weights,  lo.  =  -77^--.  'f,  =  .  .  .  .  ^r- = 

E  L^      '        h  J 2 
A  I 

,  are  forces,  each  applied  at  the  corresponding  center  of   gravity 

EI^ 

1,  2.  3,  .   .   .  7  of  the  voussoir  or  element,  and  determine  the  position, 
G,  of  the  elastic  center  (center  of  gravity  of  the  elastic  weights). 

Then,  if  P  is  the  acting  force,  the  angular  rotation,  a,  of  A,  by 
making  G  =  2^'^w  =  w^  -\-  w.^  -}-....  -\-  w.  is  given  by : 

a  =  PX(G-Xd)=PXGXd, 

which  value  solves  the  problem. 

If  P'  is  the  force  applied  to  the  elastic  body  then,  as  in  Case  2,  the 
terminal  section.  A,  will  not  perform  any  angular  rotation,  but  a  linear 
displacement,  the  amount  and  direction  of  which  can  be  determined, 
as  previously  stated. 

In  the  case  in  which  the  force  applied  is  P^,  then,  similarly,  as  in 
Case  2,  the  position  of  Cr'  must  be  determined,  as  well  as  its  value; 
remembering,   however,   that,   in   this  case,  the  elastic   weights   to   be 
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Janni.  omitted  are  w^  =  --— -  and  w„  =  -=—=-.,  for  the  force,  P.,  has  no  direct 

effect  on  the  two  voussoirs,  1  and  2. 

The  position,  G',  the  center  of  gravity  of  the  system  3,  4,  5,  6,  and 
7,  being  determined,  and  the  value  of  d^  found,  we  will  have: 

a  =  P,X  (G'  X  d,)  =P^XO'  X   d, 

which  solves  the  problem. 


Case  Jf. — Finally,  let  AB  (Fig.  39)  be  a  latticed  arch,  having  the 
end  A  fixed  and  the  end  B  free.  Let  us  find  the  angular  rotation  of 
B  when  a  force  acts  on  this  elastic  system. 

In  the  solution  of  this  problem,  the  most  general  method  will  be 
used. 

If  we  put : 

I  =  length  of  1-3, 

r  =  distance  between  Point  2  and  Line  1-3, 
^  =  modulus  of  elasticity,  and, 
A  =  cross-section  area  of  Member  1-3, 
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Mr. 
Janni 
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Mr.     then,   the   elastic   weight   corresponding:   to    the   Member    1-3,   by   the 


Janni. 


theory  of  the  ellipse  of  elasticity,  is  given  by: 
_         / 

which  is  supposed  to  be  applied  at  its  corresponding  pole,  2. 

In  the  same  way,  the  other  elastic  weights  of  the  system,  w^,  w^,  .  . . 
u\^,  may  be  computed  and  applied  to  the  corresponding  poles,  1,  3,  ... 
13. 

Now,  draw  a  vertical  line  and  lay  off  on  it,  at  a  convenient  scale, 
all  these  elastic  w^eights. 

Choose  any  pole,  P,  at  a  distance  from  this  vertical  line  equal  to 
2^'^^w  ==  G,  and  on  the  verticals  passing  through  1,  2, 13,  con- 
struct the  corresponding  funicular  polygon,  CDE. 

Let  us  suppose  now  that  a  vertical  force,  F,  is  acting  at  B  on  the 
whole  system,  then,  as  has  been  previously  stated,  the  rotation  performed 
by  Section  B  is  to  be  computed  by  the  formula: 

a  =  F  X   (Cr  X  d)  =  F  X   G  X  d 

If,  rj,  is  the  intercept  on  the  vertical  line  of  F.  determined  by  the 
polygon,  CDE,  then : 

GXd  =  riX  (^i"'f'  =  G) 
therefore,  we  mav  write: 

a  =  F  XG  Xv (1) 

which  solves  the  problem. 

Let  us  suppose,  now,  that  the  force  F'  is  acting  on  this  system,  then 
omitting  the  elastic  weights,  u\^,  'W\^.  w^^,  on  which  the  force,  F',  has 
no  direct  bearing,  the  new  system  will  have  a  new  elastic  center,  G^, 
and  its  value  will  be  G'  =  2^'^'^w. 

Identically,  as  before,  we  will  have : 

a  =  rX(G'X  d')  =F'XG'Xd' 
and,  if  r{  is  the  intercept,  as  sho\^^l  in  Fig.  39,  then-; 

G'Xd'  =  r{X  (2,''w  =G)=rj'XG 
therefore : 

a  =  F'X  GXv (2) 

By  inspecting  Equations  (1)  and  (2),  it  may  be  seen  that  there  is 
no  necessity,  in  any  case,  to  determine  the  position  of  the  elastic  center, 
but  that  the  construction  of  the  polygon,  CDE,  is  sufficient  for  the 
solution  of  the  problem,  no  matter  what  the  point  is  on  which  the 
external  force  is  supposed  to  act.  That  is,  we  may  write  the  expression, 
a,  in  its  most  general  form,  thus: 

a  =  Acting  force  X  Total  elastic  weight  X  Intercept  on  the  vertical 
of  the  acting  force  by  the  funicular  polygon,  CDE. 

This  kind  of  a  problem,  could  hardly  be  more  elegantly  and  simply 
solved  than  by  the  use  of  this  modern  theory. 
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THE  EAST  CANYON  CREEK  DAM 

Discuscion* 


By  Herbert  E.  Bellamy,  M.  Am.  Soc.  C.  E. 


Herbert  E.  Bellamy.I  M.  Am.  Soc.  C.  E.  (by  letter).:}: — This  paper  Mr. 
is  of  the  greatest  interest  to  the  writer,  particularly  the  two  points  ^  *'"'^' 
describing  (1)  the  contraction  joints,  and  (2)  the  fine  clayey  sand  used 
with  the  concrete.  It  must  be  gratifying  to  the  author  to  know  that 
the  structure  is  a  pronounced  success.  In  the  present  age,  engineers 
all  the  world  over  are  so  in  the  habit  of  reading  of  successful  works 
accomplished,  that  it  is  a  very  rare  thing,  indeed,  to  hear  of  a 
defective  or  faulty  one.  However,  it  is  the  writer's  intention  to  refer 
to  a  dam  recently  constructed,  which  is  not  entirely  successful,  due 
principally  to  (1)  faulty  contraction  joints,  and  (2)  faulty  sand  used 
in  the  concrete.  The  dam  in  question  is  known  as  the  Ridgeway  Storage 
Dam.  and  is  used  in  connection  with  the  city  water  supply  of  Hobart, 
Tasmania.  This  dam  was  completed  in  January,  1918,  and  was  filled  to 
top  water  level  in  September,  1918.  Figs.  7  and  8,  respectively,  show 
the  plan  and  elevation  of  the  dam,  and  the  reduced  levels  marked 
thereon  are,  in  all  cases,  the  heights  above  sea  level.  Fig.  9  is  a  view 
of  the  face  of  the  dam  from  the  east  side. 

The  following  are  the  principal  dimensions  of  the  wall : 

Dimensions  of  Dam: 

Top  length  of  west  wing 293  ft.  7  in. 

"    arch 232    "    9    " 

'•  "        "    east  wing 203    "    6    " 

*  Discussion  of  the  paper  by  A.  F.  Parker,   M.   Am.   Soc.  C.  E.,  continued  from 
August,   1919,  Proceedings. 
t  Hobart,  Tasmania. 
t  Received  by  the  Secretary,  August  5th,  1919. 
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Mr.  Maximum  Depths: 

Top  of  arch  to  foundation 201  ft. 

"      "       "      "    bottom  of  shaft 285    " 

"      "       "      "    east  of   reservoir 100    " 

East  wing,  maximum  depth 105    " 

West  wing,  maximum  depth 103    " 

Thichness  : 

For  whole  length  of  wall 8  ft.  at  top 

"         "  "       "       "   6    "    below  coping 

Arch  at  bottom 46  ft.  6  in. 

East  wing  at  bottom 64  ft. 

West  wing  at  bottom 58    " 

Dimensions  of  the  Reservoir: 

Area  of  water  when  full 19.3  acres 

Distance  round  edge  of  water 64      chains  (4  224  ft.) 

Maximum  depth  of  water 95  ft. 

Capacity    207  000  000  gal. 

The  wall  consists  of  two  gravity  wings  with  an  arch  between  them. 
The  wings  and  arch  are  not  connected.  The  wall  is  of  concrete,  in 
varying  proportions,  composed  of  diabase  (which  was  found  on  the 
site)  and  crushed  sandstone.  The  arch  is  reinforced  with  rails,  ver- 
tically and  horizontally,  and  a  reinforcement  of  four  rails  is  run  from 
end  to  end  of  the  dam  near  the  top. 

The  outlet  works  consist  of  a  concrete  tunnel  more  than  1  000  ft. 
long,  and  a  valve  tower,  108  ft.  high,  which  is  approached  by  a  small, 
three-span,  reinforced  concrete  bridge. 

Between  the  wings  and  the  arch  of  the  dam  wall,  a  6  by  6-in. 
bitumen  joint  with  sheet  lead  faces  was  carried  from  the  ground  level 
to  a  distance  of  2  ft.  from  the  top  of  the  wall,  with  the  object  of  forming 
a  water-tight  key,  as  shown  in  Fig.  11.  This  method,  however,  was 
absolutely  ineffective,  and  leakages  took  place  through  these  joints  as 
the  reservoir  was  being  filled.  When  a  depth  of  30  ft.  of  water  in 
the  reservoir  was  reached,  there  was  a  great  leakage  through  the  radial 
joint  at  the  junction  of  the  arch  with  the  eastern  gravity  wall,  but 
this  stopped  entirely  as  soon  as  the  water  level  had  reached  a  height  of 
40  ft.     No  further  leakage  has  taken  place  through  this  joint. 

Eegarding  the  joint  at  the  junction  of  the  arch  with  the  western 
gravity  wall,  a  leakage  took  place  as  soon  as  there  was  30  ft.  of  water 
in  the  dam,  and  this  continued  to  increase  in  intensity  until  the 
reservoir  was  filled  to  top  water  level  905,  that  is,  a  depth  of  95  ft.  The 
estimated  quantity  of  water  leaking  through  this  joint  was  no  less  than 
250  000  gal.  per  day.  As  this  leakage  was  considered  to  be  excessive,  and 
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Fig.   9. — Face  of  Ridgeway  Dam   from  Bast  Side. 


Fig.   10. — Parting  Joint,  Western  Side,  Ridgeway  Dam. 
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there  was  apparently  no  hope  of  it  taking  up,  the  writer  recommended      Mr. 
grouting  the  dam  under  pressure,  but  this  advice  was  not  adopted 

Reverting  to  the  valve  tower : 
It  was  found  that  water  com- 
menced to  leak  through  the  wall 
in  several  places  when  a  depth 
of  30  ft.  was  reached  in  the 
reservoir,  and  the  leakage  con- 
tinued right  up  the  wall,  increas- 
ing in  volume  until  the  top  water 
level  was  reached.  This  leakage 
was  considered  to  be  even  more 
serious  than  that  through  the  dam 
wall,  and  was  estimated  to  be 
300  000  gal.  per  day.  As  this 
leakage  could  not  be  allowed  to 
continue,  the  writer  recommended 
that  the  reservoir  be  emptied,  and 
that  an  entirely  new  internal 
lining,  of  especial  concrete,  6  in. 
thick,  be  placed  from  the  bottom 
to  the  top  of  the  tower.  This 
work  has  now  been  completed 
with  entirely  satisfactory  results. 
^Vllile  the  reservoir  was  being 
emptied  in  order  to  effect  the 
necessary  repairs  to  the  valve 
tower,  very  careful  examinations 
were  made  by  the  writer  of  the 
dam  wall  on  the  up-stream  side.  It 

was  found  that  almost  the  whole  area  of  the  concrete  face  of  the  wall  for 
a  depth  of  some  6  in.  had  softened  and  could  be  easily  broken  off.  Par- 
ticular attention  was  paid  to  the  concrete  at  the  parting  joint  on  the 
western  side.  When  the  water  level  was  40  ft.  from  the  top  of  the 
dam  wall,  the  photograph  shown  in  Fig.  10  was  taken  from  a  boat  and 
indicates  very  clearly  the  parting  joint  on  the  western  side.  The 
concrete  at  the  lower  horizontal  crack  was  absolutely  rotten  for  some 
2  ft.  into  the  wall,  and  it  was  at  this  point  that  the  major  leak  had 
occurred.  In  order  to  remedy  the  defects,  the  writer  had  a  chase 
cut  into  the  wall  for  the  full  depth  downward,  about  18  in.  wide  by 
12  in.  deep,  and  this  was  filled  with  especially  made  concrete.  In  addi- 
tion, he  proposes  to  render  the  whole  face  of  the  dam  under  pressure 
with  the  cement  gun. 

The  question  now  leads  one  to  consider  the  reason  for  the  softening 
of  the  concrete.    All  the  cement  used  throughout  the  works  was  of  first- 
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Mr.  class  quality  and  had  passed  all  tests.  The  stone  used  was  all  that 
^™^'  could  be  desired,  but  when  the  writer  tested  the  disintegrated  con- 
crete, there  was  present  a  very  large  percentage  of  magnesium  salts. 
The  sand  used  in  the  concrete  for  the  dam  was  obtained  from  a  quarry 
almost  adjoining  the  dam..  This  sandstone  was  taken  from  a  small 
faulted  block  which  had  been  carried  up  by  the  intruded  greenstone, 
or  diabase,  a  sill  of  which  crowns  the  surrounding  hills  and  in  a  hollow 
of  which  the  reservoir  has  been  constructed.  A  stratum  of  shale  passes 
right  through  the  sandstone  which  has  been  metamorphosed  by  the 
svirrounding  diabase  and  becoine  impregnated  by  extraneous  salts  from 
the  overlying  decomposing  rock.  The  writer  also  found  several  varieties 
of  sandstone  in  the  quarry.  Analysis  of  the  sand  showed  a  large  per- 
centage of  magnesium  salts.  Hence,  the  whole  matter  can  be  well 
explained  as  to  why  the  concrete  on  the  face  of  the  wall  and  in  the 
valve  tower  was  unsatisfactory.  The  remedial  measures  which  have 
thus  been  necessitated  by  the  use  of  bad  sand  should  serve  to  prove 
the  absolute  nepessity  of  most  thorough  and  searching  investigations 
into  all  classes  of  sand  likely  to  be  used  for  structures;  also,  that 
short-time  tests  of  sand  and  cement  briquettes  are  not  to  be 
depended  on. 
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Edmund  B.  BESsELiEVRE,t  Assoc.  M.  Am.  8oc.  C.  E.  (by  letter).:}: —  Mr. 
Tlie  subject-matter  of  this  paper  is  of  great  interest  to  the  writer  as  he  ^^^^e^^^^'^^- 
has  specialized  in  sewage  treatment,  and,  therefore,  it  possesses  a 
peculiar  claim  on  his  attention.  He  also  had  the  opportunity  of  being 
associated  with  the  author,  during  the  last  year  of  the  war,  in  the 
solution  of  sanitary  problems  at  the  various  camps  and  cantonments  of 
the  United  States  Army. 

The  salient  points  of  the  paper  which  appeal  to  the  writer,  and 
which  it  is  his  intention  to  discuss,  are  the  striking  variations  in  com- 
position between  ordinary  municipal  sewages  and  those  of  the  camps; 
the  conditions  entering  into  the  selection  and  development  of  a  proper 
type  of  tank  for  treating  this  sewage;  the  need  for  careful  design  of 
tanks  and  auxiliary  units;  and  the  need  for  careful  operation  of  the 
tanks  and  co-operation  between  the  designer  and  the  operator. 

The  writer  feels  that  the  author  has  covered,  clearly  and  satis- 
factorily, the  question  of  reasons  for  adopting  the  single-story  tank 
instead  of  the  type  which  had  been  most  commonly  used  by  nearly  all 
civilian  engineers  previous  to  the  war.  It  is  only  fair  to  state  here 
that  previous  to  the  writer's  association  with  the  Construction  Division, 
he  felt,  as  did  the  majority  of  sanitary  experts,  that  the  two-story,  or 
Imhoff,  tank  was  productive  of  the  best  results  for  all  municipal  sewage 
problems.  However,  a  careful  consideration  of  the  subject  and  a 
thorough  understanding,  gained  by  personal  investigation  and  observa- 

*  Discussion  of  the  paper  by  Leonard   S.   Doten,   M.   Am.   Soc.   C.   E.,   continued 
from  August,   1919,   Proceedings. 
t  Camp  Travis,  Tex. 
t  Received  by  the  Secretary,  August  18th,   1919. 
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Mr.  tion  at  various  camps  and  the  study  of  reports  of  results,  etc.,  has 
se  levre.  changed  this  opinion  to  a  great  extent. 

The  conditions  peculiar  to  the  production  of  camp  sewage  were  so 
different  from  those  of  ordinary  municipal  work  that,  considering  these 
conditions  and  the  need  for  speedy  construction  and  economy  in  cost, 
it  was  seen  that  a  single-story  tank  with  some  modifications  from  the 
older  types  of  the  septic  tank  would  be  the  most  reasonable  one  to 
adopt. 

The  life  and  habits  of  the  soldier  are  regulated  by  strict  discipline, 
producing  a  great  tendency  toward  unusual  concentration,  at  certain 
short  periods,  of  the  usage  of  sanitary  facilities.  This  established  a 
peak  load  in  the  sewers  higher  in  all  cases  than  in  those  of  any  munici- 
pality of  which  the  writer  could  find  record;  and,  also,  due  to  the  con- 
trolled usage  of  water,  produced  a  high  concentration  of  the  sewage 
itself.  Owing  to  the  congested  housing  conditions  and  comparatively 
short  length  of  run  to  the  point  of  tankage,  the  result  was  a  fresh, 
practically  uncomminuted  sewage,  with  a  high  suspended  organic  solid 
content. 

Naturally,  in  comparison  with  a  sewage  traveling  a  relatively  long 
distance  and  one  that  is  more  dilute  and,  due  to  length  of  flow,  highly 
comminuted  and  partly  septic,  the  first  mentioned,  or  camp,  sewage 
would  require,  regardless  of  any  consideration  of  the  composition  of  the 
diluting  water,  a  tankage  of  greater  duration  in  order  to  allow  of 
proper  and  sufficient  deposition  of  suspended  and  settleable  solids 
during  the  passage  through,  and  greater  provision  for  the  retention  and 
digestion  of  the  resultant  deposit.  These  were  the  basic  principles  of 
the  tanks  designed  and  built  by  the  Construction  Division,  under  the 
author's  direction. 

The  writer  was  greatly  astonished  when,  during  a  study  of  the 
constituents  of  municipal  sewages  and  those  of  various  camps,  the 
tremendously  high  suspended  organic  solid  content  of  the  camp  sewages 
was  made  apparent,  and  the  data  on  page  239*  of  the  paper,  showing 
averages  only,  do  not  indicate  the  maximum ;  but  with  an  average  of  750 
parts  per  million  of  suspended  organic  solids,  it  can  be  easily  assumed 
that  the  maximum  was  considerably  higher. 

As  this  average  is  so  much  greater  than  that  for  any  municipal 
sewage  of  which  the  writer  has  had  reports,  it  does  not  require,  in  his 
opinion,  any  further  arguments  to  show  the  necessity,  to  any  sanitary 
engineer,  for  a  tank  different  from  the  usual  municipal  type,  disregard- 
ing for  the  moment  the  considerations  of  speed  of  construction,  cost, 
and  the  temporary  character  of  the  camps. 

In  either  camp  or  municipal  practice  mere  excellence  of  design  does 
not  necessarily  guarantee  satisfactory  results.  To  the  writer  fully 
90%    of   the   production    of   a    satisfactory,    unoffensive   tank   effluent 

*  Proceedings,  Am.  Soc.  C.  E.,  May,  1919. 
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depends  on  the  intelligent  operation  of  the  unit,  based  on  the  recom-        Mr. 
mendations    of   the    designer   and    a    thorough    understanding    of   the  ^^^^«^''^'*''"''- 
principles  involved  in  each  particular  design. 

Unfortunately,  in  quite  a  few  cases,  the  tanks  built  by  the  Con- 
struction Division,  despite  all  precautions  and  recommendations,  did 
not  have  the  co-operation  of  operator  and  designer  and,  due  to  this, 
there  were  several  instances  where,  in  two  places,  similar  tanks  working 
with  sewage  of  like  character  gave  results  nearly  diametrically  opposite. 

During  the  past  13  years,  the  writer  has  visited  professionally  a 
majority  of  the  sewage  treatment  plants  in  the  United  States,  and 
observations  at  these  places  have  strongly  embedded  the  conviction  that 
the  principal  cause  of  failure  in  the  production  of  satisfactory  results 
is  due  to  faulty  operation. 

Excellent  design,  embodying  careful  consideration  of  all  conditions, 
has  been  negatived  in  several  cases  by  the  lack  of  intelligent  operation 
or  intentional  neglect,  due  either  to  want  of  interest  or  knowledge  on 
the  part  of  the  municipal  authorities,  or  to  the  natural  stupidity  or 
laziness  of  the  operator  who  has  been  selected  in  all  probability 
for  political  reasons  rather  than  for  his  ability  to  operate  the  plant  as 
intended.  On  the  other  hand,  plants  improperly  designed  were,  never- 
theless, due  to  careful  and  intelligent  operation,  capable  of  producing 
the  results  intended  at  the  time  of  design. 

Despite  the  military  discipline  at  the  army  camps,  it  was  not  pos- 
sible, in  all  cases,  to  obtain  the  degree  of  control  desired  by  the 
engineers  of  the  Construction  Division.  Lack  of  knowledge  of  the 
principles  involved  in  the  design  or  proper  operation,  coupled  with  the 
sad  fact  that  the  average  layman  considers,  usually  erroneously,  that 
a  sewage  disposal  plant  is  a  disagreeable  place  in  which  to  work,  and 
the  supposition  that  intentionally  faulty  operation  would  secure  release 
from  such  a  detail,  may  have  been  the  causes  contributing  to  the 
trouble  in  the  few  cases  in  which  it  arose. 

The  writer  is  a  strong  advocate,  in  all  cases  where  sewage  treatment 
plants  are  built,  of  having  it  distinctly  a  part  of  the  engineer's  con- 
tract that  not  only  is  he  to  design  and  supervise  the  construction  of  the 
plant,  but  he  is  to  have  the  selection  of  the  attendant  and  be  responsible 
for  his  proper  instruction.  He  should  make  periodical  insp>ection  trips 
to  the  plant  for  a  certain  specified  time  in  order  to  ascertain  whether  all 
instructions  are  being  carried  out  and  the  desired  results  obtained. 

In  the  field  of  plant  operation  and  control,  the  State  of  Xew  Jersey 
has  undoubtedly  taken  a  long  step  forward  by  the  passage  of  a  license 
law  for  operators  of  sewage  disposal  plants.  This  law  provides  for 
intelligent  operation,  and  the  unique  Sewage  Works  Association  of 
New  Jersey  has  been  one  of  strongest  advocates  of  such  legislation  and 
has  done  more  than  any  other  organization  to  bring  it  about  and 
thereby  place  New  Jersey  as  a  pioneer  in  this  phase  of  engineering,  the 
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Mr.  intelligent  operation  of  public  utilities.  It  would  be  well  if  other 
States  followed  her  example  in  this  regard. 

In  the  determination  of  the  retardent  action  of  grease  on  proper 
septic  tank  action  and  sludge  digestion  and  the  formation  of  non- 
soluble  scums,  a  long  step  forward  was  taken  by  the  adoption,  of  proper 
grease-retaining  traps,  either  at  some  point  near  the  septic  tank  or, 
as  in  the  later  work,  by  separate  traps  at  each  kitchen  or  group  of 
kitchens.  The  results  obtained  in  the  operation  of  tanks  and  filters 
after  the  removal  of  the  grease  content,  have  more  than  justified  the 
opinion  of  the  detrimental  action  of  grease,  and  their  cost  has  been  a 
minor  item  compared  with  the  beneficial  results  and  the  reclamation 
value  of  the  grease  obtained  from  these  traps  before  its  pollution  by 
sewage. 

Instances  have  been  known  where  a  tank  which  had  been  operating 
indifferently  before  the  removal  of  the  grease,  would  show  entirely 
different  and  eminently  more  satisfactory  results,  after  it  had 
been  thoroughly  cleaned  and  the  grease  traps  introduced.  In  view  of 
the  results  obtained,  the  writer  feels  that,  for  the  sake  of  obtaining 
better  and  more  rapid  sludge  digestion,  freedc^m  from  scum,  and  the 
protection  of  sprinkling  filters,  some  form  of  grease-retaining  device 
should  be  introduced,  regardless  of  the  reclamation  value  of  the  grease 
obtained. 

It  is,  of  course,  manifestly  impracticable  in  municipal  work  to 
introduce  a  grease  trap  in  each  house,  as  this  would  make  necessary 
the  construction  of  some  central  grease-retention  device.  This  would 
eliminate  any  reclamation  value  of  the  grease,  as  it  would  be  polluted 
by  sewage  and,  therefore,  worthless,  but  the  increase  in  efficiency  of  the 
tank  would  more  than  oft"set  the  slight  additional  expense  of  the  trap. 

In  one  case  with  which  the  writer  is  familiar,  namely,  a  camp  in  the 
District  of  Columbia,  the  average  weekly  total  accumulation  of  grease 
removed  from  the  traps  in  the  camp,  which  was  a  small  one,  was  2  000 
lb.;  and  after  a  small  soap-making  plant  had  been  set  up,  the  author- 
ities were  able  to  make  sufficient  soap  from  this  grease  to  supply  all 
the  kitchens  and  laundries  in  the  camp. 

In  line  with  the  author's  call  for  further  research  and  development 
work  with  a  view  to  the  procurement  of  more  satisfactory  plants,  the 
writer  desires  to  elaborate  on  several  features  of  design,  which,  not 
having  been  given  the  necessary  study,  have  caused  trouble  in  a  number 
of  municipal  plants  inspected  by  him. 

In  referring  to  the  design  of  units  of  a  sewage  treatment  plant,  the 
writer  wishes  to  call  attention  to  a  particular  feature  in  connection 
with  the  design  of  dosing  tanks  for  sprinkling  filters,  which  has  been 
brought  strongly  to  his  attention  by  visits  to  more  than  150  municipal 
plants  in  the  United  States  and  the  observation  of  their  failure  to 
function  properly  due  to  lack  of  proper  attention  to  this  detail. 
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Although  the  dosing  tank  is  a  small  unit  of  a  sewage  treatment        Mr. 
plant,  and  is,  the  writer  fears,  one  that  is  usually  passed  over  hurriedly  ^^^^®  ^'*''"*^- 
in   design,   it   is,  nevertheless,   one  of  the  most  important  units,   and 
unless  proper  and  intelligent  design  is  made,  an  otherwise  well  designed 
plant  can  be  made  very  inefficient. 

If  the  dosing  tank  is  not  properly  proportioned  to  the  volume  of  flow 
to  be  handled,  the  filter  may  be  improperly  dosed  and  a  negative  result 
secured  in  the  filter  effluent. 

Regardless  of  the  length  of  the  dosing  period,  the  capacity  of  the 
tank,  its  shape,  and  general  features  of  construction,  the  method  of  con- 
nection to  the  filter  distribution  piping  should  be  given  careful  atten- 
tion and  study. 

The  size  of  the  tank  should  be  proportioned  to  the  dosing  period  and 
the  inflow,  so  that  the  volume  discharged  during  the  total  discharge 
period  will  not  be  excessive  during  abnormal  flows.  Therefore,  a 
careful  selection  of  the  dosing  apparatus  should  be  made  so  as  to  pro- 
vide for  the  drawing  down  and  "breaking"  of  the  siphon  action  at  the 
predetermined  low-water  line,  regardless  of  the  rate  of  inflow. 

The  writer  has  seen  numerous  municipal  plants  wherein  this  point 
has  not  been  carefully  considered  and,  due  to  insufficient  siphon  size  or 
nozzle  capacity,  the  siphon  at  times  of  maximum  flow  would  go  into 
continuous  operation,  with  the  consequent  flooding  of  the  filter  for 
periods  of  hours.  This  results  in  canalization  of  the  effluent  through 
the  filter  material  and  the  production  of  negative  results  as  to  purifi- 
cation of  the  effluent.  A  careful  study  of  this  point,  with  a  proper  use 
of  the  data  provided  by  the  manufacturers  of  siphons  and  nozzles,  will 
tend  to  eliminate  the  trouble  which  may  be  caused  very  easily  by  neglect 
of  this  particular  feature. 

Another  important  feature  in  the  design  of  a  sewage  treatment 
plant,  and  one  which  although  not  exactly  in  the  dosing  tank,  never- 
theless applies  to  it,  is  the  consideration  of  the  means  of  connection 
between  the  siphon  mouth  and  the  distribution  system  of  the  filter. 
Neglect  of  the  importance  of  this  point  and  improper  design  has  caused, 
to  the  writer's  knowledge,  the  failure  of  several  municipal  plants. 

Failure  to  design  this  connecting  link  properly  has  resulted  usually 
in  the  loss  of  the  rn^ost  valuable  head  in  the  dosing  tank,  namely,  the 
first  few  inches  or  first  foot.  Such  loss  is  due  to  laying  the  pipe  con- 
necting the  siphon  mouth  with  the  distribution  system  above  the  level 
of  the  nozzle  orifices  so  that  after  each  discharge  of  the  siphon  this 
piping  was  drained  and  at  the  next  discharge,  sufficient  liquid  was 
required  to  fill  this  empty  piping  before  the  water  would  appear  at  the 
nozzles.  This  was  sufficient  to  reduce  the  head  in  the  dosing  tank  to 
such  an  extent  that  the  radius  of  nozzle  spray,  in  turn,  was  reduced  to 
a  few  feet  from  the  nozzle,  leaving  the  filter  with  a  very  large  per- 
centage of  un wetted  area. 
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Mr.  The  effect  of  such  a  small  radius  spray  is  an  overdosing  of  the  por- 

esse  levre.  ^-^^^^  ^£  ^j^^  filter  immediately  adjacent  to  each  nozzle  and  tendency  to 
canalization  of  the  liquid  through  the  filter  without  proper  bacterial 
action. 

In  one  particular  municipal  plant,  with  which  the  writer  is  familiar, 
the  loss  occasioned  by  this  feature  was  such  that  with  a  dosing  tank 
having  a  draft  of  24  in.,  the  loss  of  head,  due  to  improper  layout  of 
piping,  was  10  in.,  and  the  resultant  radius  of  spray  was  about  4  to  5  ft., 
whereas  the  design  of  the  plant  was  based  on  a  radius  of  11  to  12  ft. 

In  all  cases,  the  discharge  piping  after  leaving  the  siphon  mouth 
should  be  dropped  at  once  to  such  a  level  that  the  top  of  the  pipe  will 
be  below  the  elevation  of  the  lowest  nozzle  on  the  filter  bed.  It  is 
impossible,  of  course,  to  get  all  the  piping  below  the  nozzle  orifice,  but 
with  the  drop  beginning  immediately  after  the  vent  connection  at  the 
siphon  mouth,  the  minimum  amount  of  piping  will  be  emptied;  the 
volume  of  this  piping  may  then  be  ascertained  and  allowance  made 
in  the  design  of  the  tank  so  that  the  first  inch  or  two  from  the  top  will 
contain  sufficient  liquid  to  fill  this  empty  piping  without  the  loss  of 
the  most  valuable  head  of  all,  the  initial  head. 

This  consideration  of  the  layout  of  the  piping  between  the  siphon 
and  the  filter  is  all  the  more  important  when  a  long  period  of  dosing 
is  used,  with  a  corresponding  long  period  of  filling,  during  which  period 
the  piping  is  draining.  With  a  short  dosing  period  and  a  short  filling 
period,  the  draining  period  is  of  necessity  also  shortened,  and  the 
emptying  of  the  pipe  lessened,  so  that  the  harm  in  this  case  is  reduced ; 
but,  nevertheless,  regardless  of  the  length  of  the  dosing  period,  this  point 
should  be  carefully  considered. 

In  closing,  the  writer  desire^  to  state  that  he  believes  that  the  type 
of  tank  and  plants  described  by  the  author,  for  conditions  similar  to 
those  found  in  army  camps,  when  properly  operated  in  accordance  with 
the  ideas  and  opinions  of  the  designer,  have  given  eminently  satis- 
factory results. 
Mr.  George  T.  Hammond,*  M.  Am.  Soc.  C.  E.  (by  letter). f— This  paper 

Hammond,  g^^o^ij  prove  of  much  interest  to  the  Engineering  Profession.  It  sug- 
gests the  way  to  simpler  methods  of  sewage  and  wastes  disposal,  and 
to  further  research  work  along  certain  practical  lines.  It  also  gives 
an  interesting  insight  into  some  of  the  sanitary  problems  which  had  to 
be  solved,  under  much  stress  and  haste,  by  the  engineers  of  the  United 
States  Army. 

During  1918,  and  the  first  part  of  1919,  the  writer  was  afforded  an 
excellent  opportunity  to  study,  at  first  hand,  some  of  the  structures 
and  methods  which  are  described  in  this  paper.  He  was  not  only  able 
to  make  numerous  visits  to  many  of  the  cantonments  and  camps,  but, 

*  Brooklyn,  N.  Y. 

t  Received  by  the  Secretary,  September  4th,  1919. 
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in  the  course  of  his  duties  as  an  engineer,  he  was  called  on  to  design        Mr. 
and  erect  several  similar  structures,  and  to  observe  their  operation.  ammon  . 

During  the  period  previously  mentioned,  the  writer  was  in  the 
service  of  the  United  States  Government,  at  first  as  Sewage  Disposal 
Expert  and  Sanitary  Engineer  to  the  United  States  Shipping  Board, 
Emergency  Fleet  Corporation,  on  the  staff  of  Morris  Knowles,  M.  Am. 
Soc.  C.  E.,  Chief  Engineer,  Passenger  Transportation  and  Housing 
Department,  and  had  charge  of  the  preparation  of  standard  specifica- 
tions for,  and  reports  on,  the  sewage  disposal  of  the  industrial 
housing  projects,  as  well  as  the  review  of  plans  for  such  structures. 
In  many  instances,  these  projects  were  large  towns,  some  of  which 
contained  more  than  2  000  houses.  Like  the  cantonments,  they  had 
to  be  built  in  the  utmost  haste,  and  some  of  the  problems  met  were 
quite  similar,  though  on  a  smaller  scale.  Similar  questions  in  sewage 
disposal  arose,  and,  in  several  instances,  the  Doten  plans  for  disposal 
plants  and  for  grease  traps  were  adopted.  As  Consulting  Engineer,  the 
writer  has  recently  been  in  touch  with  these  plants  and  is  able  to  state 
that  they  are  giving  satisfactory  service. 

Following  his  service  with  the  Housing  Department,  the  writer 
was  assigned  to  the  staff  of  Lt.-Col.  P.  S.  Doane,  U.  S.  A.,  Director  of 
Health  and  Sanitation  of  the  U.  S.  Shipping  Board,  and  was  placed  in 
charge,  as  Sanitary  Engineer  and  Health  Officer,  of  District  No.  2, 
extending  from  Providence,  E,.  I.,  to  Camden,  N".  J.,  and  containing 
thirty-five  shipyards.  Later,  this  department  was  by  order  of  President 
Wilson,  transferred  to  the  U.  S.  Public  Health  Service,  Assistant 
Surgeon-Gen.  L.  L.  Lumsden  succeeding  Lt.-Col.  Doane,  as  Director, 
under  whom  the  writer  continued  to  serve.  While  thus  engaged,  he  had 
to  provide  a  number  of  structures  very  similar  to  those  described  in  this 
paper. 

The  writer  came  to  regard  the  sanitary  problems  involved  from 
much  the  same  standpoint  as  the  author,  and  to  follow  about  the  same 
methods  in  their  solution,  especially  as  certain  designs  and  structures 
adopted  under  emergency  conditions  had  proved,  with  properly  regu- 
lated service,  to  be  more  successful  than  was  expected  and  could 
be  constructed  quickly  and  cheaply. 

The  sanitary  requirements  met  in  the  shipyards,  and  in  the  housing 
projects  connected  with  them,  arose  mainly  from  the  great  number  of 
men  suddenly  brought  together  in  places  where  all  utilities  were  absent, 
until  provided,  for  housing  or  feeding  them,  or  otherwise  caring  for 
them.  The  shipyards  sprang  up  like  mushrooms  wherever  a  ship  could 
be  built  and  launched,  often  at  places  quite  distant  from  cities;  and 
the  progress  of  these  yards  was  quite  wonderful.  Where  a  few  hundred 
men  were  at  work  one  day,  thousands  might  be  working  within  a  week; 
probably  more  than  500  000  men  were  engaged  at  one  time  in  ship- 
building. 
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Mr.  In  the  shipyards  of  District  No.  2,  there  was  at  one  time  an  aggre- 

™"^*'°  •  gate  of  more  than  100  000  men.  In  several  yards,  there  were  more  than 
10  000  men  each,  and  in  one  more  than  15  000.  Dormitories,  mess 
halls,  restaurants,  and  other  houses  had  to  be  erected,  with  the  attendant 
sanitary  arrangements,  and  water  supply,  sewers,  and  sewage  dis- 
posal facilities  had  to  be  provided  in  haste. 

The  paper  discloses  only  a  meager  outline  of  the  difficulties  over- 
come by  the  War  Department,  in  that  hurried  rush  to  put  our  military 
house  in  order.  Much  might  be  said  about  it.  Those  who  saw  this 
effort  under  way  will  never  forget  what  a  tremendous  achievement  it 
was,  or  how  well  the  organization  created  for  this  great  service  suc- 
ceeded in  its  work.  Yet,  it  is  also  true  that  the  undertaking  was  even 
more  vast  than  was  realized  by  those  engaged  in  it.  We  should  never 
again  i^ermit  our  country  to  be  caught  in  such  an  unprepared  condi- 
tion. The  results  achieved  in  getting  ready  our  army,  our  ordnance, 
and  our  ships,  seem  scarcely  less  than  marvelous.  The  credit  for  this 
result,  so  important  to  our  country  and  to  civilization,  belongs,  in  a 
large  measure,  to  American  civil  engineers  who  went  at  once  to  the 
assistance  of  the  Government. 

It  was  the  writer's  privilege  to  visit  the  sanitary  utilities  at  many 
of  the  cantonments,  and  he  believes  that,  making  due  allowances  for 
the  uncertain  factors  which  the  problems  presented  to  the  engineers 
who  designed  them,  they  were  remarkably  successful.  There  was, 
however,  at  least  one  mischance  to  regret.  Many  of  these  structures 
were  not  large  enough  for  the  service  which  became  necessary  soon 
after  they  were  installed.  The  rapidity  and  volume  of  mobilization  in 
the  camps  was  not  fully  anticipated,  and  the  factors  of  safety  in  the 
capacity  of  the  sanitary  structures  were  small.  Water  supply,  sewage 
disposal,  and  some  of  the  other  camp  utilities,  were  not  designed  on  a 
liberal  scale,  and  it  happened,  sometimes,  that  where  provision  had  been 
made  to  serve  not  more  than  25  000  men,  a  service  for  50  000  was 
necessary  within  a  few  weeks  of  the  date  of  completion. 

The  writer  in  his  various  visits  did  not  at  any  time  see  these  utilities 
of  too  large  a  size,  and,  frequently,  they  were  not  large  enough  to 
meet  the  requirements.  It  was  so  easy  to  send  men  to  a  camp  by  the 
trainload  and  make  extra  accommodations,  if  necessary,  for  them,  and  so 
difficult  to  extend  the  water  supply  and  the  sewage  disposal  plants,  that 
it  was  not  surprising  to  find  the  latter  overloaded  and  put  out  of  service 
by  this  unexpected  burden.  Under  these  conditions,  the  quantity  of 
sewage  probably  did  not  increase  as  much  as  might  have  been  expected, 
in  proportion  to  the  enlarged  population,  or  as  much  as  the  quantity 
of  suspensa  which  it  carried,  and  especially  the  quantity  of  fats. 

The  sewage  being  treated  by  the  disposal  plants  was  the  strongest 
the  writer  has  ever  seen,  and  it  was  very  fresh,  causing  the  tanks  to  clog 
rapidly  with  scum  and  fail  to  function  as  treatment  units,  unless  the 
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scum  was  removed  frequently,  such  rciiioval  in  some  cases  being  re-        Mr. 

J   J    •!  Hammond, 

quired  daily. 

It  was  unfortunate,  in  view  of  this  experience,  that  a  larger  provi- 
sion was  not  made  in  the  design  of  these  utilities  for  increases  in  camp 
population  beyond  the  first  estimates.  In  all  the  sanitary  structures, 
a  liberal  policy  in  expenditure  would  have  been  justified,  as  the  health 
and  comfort  of  the  men  in  training  was  of  the  greatest  moment,  and 
the  extra  cost  required  to  provide  for  contingencies  would  have  been 
only  a  small  proportion  of  the  total  cost  of  the  camps. 

In  providing  sewage  disposal  plants  for  the  housing  projects  of 
the  United  States  Shipping  Board,  Emergency  Fleet  Corporation, 
account  was  taken  of  the  probability,  or  at  least  possibility,  that  the 
villages  would  be  occupied  long  after  the  end  of  their  emergency  use; 
that  they  would  afford  permanent  homes  for  families;  and,  in  many 
cases,  would  be  absorbed  into  neighboring  cities  and  towns.  The 
utilities,  therefore,  were  put  in  with  this  in  mind,  but  with  all  possible 
economy.  Wherever  the  sewage  could  be  led  to  existing  plants,  this 
was  done.  If  conditions  were  proper,  the  disposal  of  sewage  was  by 
dilution ;  but  there  were  several  places  where  tank  treatment  was 
absolutely  required,  and  the  choice  lay  between  septic  tanks,  Imhoff 
tanks,  and  Doten  tanks.  For  these  villages,  the  septic  tank  was  con- 
sidered improper,  and.  after  much  discussion,  the  Imhoff  tank  was 
rejected  as  not  advisable.  Granting  their  well-known  excellent  points, 
it  was  decided  that  Imhoff  tanks  should  not  be  erected  if  the  plant  was 
to  be  within  smelling  distance  of  the  dwellings,  especially  when  treating 
such  fresh  sewage,  as  would  be  the  case  at  these  villages. 

Under  the  most  favorable  conditions,  the  Imhoff  tank  is  the  most 
costly  of  all  types  to  build,  as  well  as  the  most  costly  and  difficult  to 
operate  successfully.  It  requires  from  six  months  to  a  year  to  ripen 
thoroughly  and  is  never  free  from  the  danger  of  "frothing"  and  creating 
a  nuisance.  When  these  tanks  give  trouble,  they  are  worse  than  useless, 
and  that  they  frequently  do  give  trouble,  periodical  literature  abun- 
dantly shows.  For  very  fresh  sewage  with  much  grease,  the  writer 
considers  them  inadvisable.  Small  installations  are  especially  likely 
to  give  trouble.  In  all  cases,  the  plants  at  these  villages  would  have 
to  be  near  houses  occupied  for  residence  purposes.  Nevertheless,  in 
one  instance,  an  Imhoff  tank  already  built  was  used,  and  did  not  make 
its  kind  any  more  popular  by  its  performance.  In  another  instance,  a 
city  of  considerable  size  joined  with  the  industrial  city  in  building  a 
battery  of  Imhoff  tanks,  the  writer,  at  the  request  of  Admiral  Bowles, 
acting  for  the  Shipping  Board,  with  the  consulting  engineer  employed 
by  the  city  and  for  the  project,  in  selecting  the  design.  This  plant  is 
not  yet  completed.  It  was  located,  however,  so  that  complaints  are  not 
anticipated  on  account  of  odors;  should  odors  arise — and  the  plant  is 
large  enough  to  expect  that — they  will  be  given  proper  care. 
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Mr.  The  "Doten"  tank  had  been  adopted  for  the  military  cantonments, 

Hammond,  ^^j  many  such  tanks  were  already  in  service.  One  was  erected  at  Camp 
Meade,  where  it  was  operated  under  the  Constructing  Quartermaster, 
who,  at  the  time,  happened  to  be  Maj.  E.  B.  Whitman,  M.  Am.  Soc. 
C.  E.,  a  former  associate  of  the  writer  on  the  Baltimore  Sewage  Com- 
mission. The  writer  visited  Maj.  Whitman  and  was  able  to  make  a 
study  of  the  tanks,  which,  designed  for  about  25  000  men,  had  clogged 
and  failed  to  function  under  the  load  of  about  50  000.  One  learns 
most  about  a  tank  by  seeing  it  act  badly ;  we  all  learn  by  such  failures. 
What  the  writer  learned  by  observing  the  Camp  Meade  tanks  in  distress, 
convinced  him  that  the  type  had  some  good  points;  at  least,  it  would  not 
froth  and  boil  over  like  the  Imhoif  tank  under  similar  conditions,  and 
it  did  not  smell  unless  disturbed. 

It  was  after  several  visits  to  Camp  Meade  that  the  writer  became 
acquainted  with  the  author,  who  kindly  gave  the  officials  of  the  Shipping 
Board  many  data  concerning  the  design  and  characteristics  of  the 
Doten  tank. 

The  first  impression  of  this  tank  was  certainly  discouraging;  but  a 
long  experience  in  sewage  experimentation  suggested  the  idea  that  it 
was  doing  better  than  should  be  expected  under  the  conditions  as  seen. 
Arrangements  were  effected  whereby  the  writer  was  enabled  to  visit 
and  study  a  number  of  these  tanks  in  service  at  the  various  canton- 
ment camps,  among  which  were  the  following :  Fort  Myer,  Camp  Meade, 
Camp  Holabird,  Camp  Dix,  Camp  Mills,  Camp  Merritt,  Camp  Upton, 
and  several  others. 

The  first  visits  made  to  these  camps  were  in  June  and  July,  1918, 
at  a  time  when,  in  every  instance,  from  two  to  three  times  the  load 
designed  for  was  being  carried  by  the  tanks,  which  were  generally  being 
blamed  for  failure  to  function  by  those  who  did  not  stop  to  reflect 
that  any  tank  has  a  limit  of  capacity,  beyond  which  it  will  fail.  The 
writer  felt  convinced  that,  if  treated  fairly,  they  would  not  be  failures. 
Indeed,  he  was  much  surprised  with  the  manner  in  which  these  tanks 
carried  the  observed  overload.  The  sewage  was  of  extraordinary 
strength,  coming  from  men  only,  highly  fed,  with  a  large  proportion 
of  meats.  The  sewage  was  not  only  very  strong,  but  it  carried  a  heavy 
grease  content  and  a  vast  quantity  of  fresh  scum-forming  materials. 
Under  the  conditions  observed,  these  tanks  filled  with  scum,  cemented 
together  with  grease,  which  could  only  be  got  rid  of  by  removal  from 
the  top.  The  sludge  was  removed  without  trouble  from  the  hopper 
bottoms  by  the  sludge  pipes,  and  was  dried  with  only  slight,  if  any, 
odors  on  the  drying  beds.  The  heavy  scum,  however,  which  would  not 
sink,  of  course,  did  not  get  down  deep  enough  to  reach  the  sludge 
pipes. 

The  scum  trouble  was  caused  mainly  by  the  grease;  when  this 
formed  about  the  floating  solids,  they  rose  to  the  top.     The  mass  of 
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scum  became  a  solid  cake,  which,  on  being  removed,  required  burial  in        Mr. 
trenches  in  order  to  prevent  a  nuisance.     To  meet  this  difficulty,  Maj.     »'"'"°" 
Doten  introduced  the  grease  trap  described  in  his  paper. 

After  observing  the  cantonment  camp  sewage  and  other  conditions, 
the  writer  came  to  the  conclusion  that  an  Imhoff  tank  would  have 
clogged  and  failed  sooner  under  this  excessive  and  abnormal  service, 
and  that,  of  the  two  types,  the  Imhoff  tank  probably  would  have  caused 
a  greater  nuisance  and  would  have  been  the  more  difficult  to  clean,  as  it 
would,  have  become  filled  with  fresh  settled  matter,  below  and  above, 
and  covered  with  fats  long  before  digestion  could  have  been  established. 
It  would  never  have  had  a  fair  chance  to  function  properly.  Indeed, 
in  most  cases,  before  a  two-story  tank  could  have  been  built  and  given 
time  to  ripen,  so  as  to  work  normally,  it  would  have  been  useless,  as 
the  war  would  have  been  over. 

In  the  housing  projects  of  the  Shipping  Board  much  fresh  sewage, 
not  unlike  the  cantonment  sewage,  was  to  be  expected  from  restaurants, 
etc.;  and  it  was  believed  that  the  Doten  tank  would  give  as  good,  if 
not  better,  service  than  the  Imhoff  tank. 

It  is  probable  that  a  self-cleansing  fine  screen,  placed  ahead  of  either 
of  these  tanks,  would  have  made  a  great  difference.  With  such  a  help, 
perhaps  an  Imhoff  tank  would  have  worked  successfully,  and  the 
capacity  of  either  tank  might  have  been  more  than  doubled.  In  some 
places,  if  not  in  most,  a  fine  screen  would  have  afforded  sufficient 
treatment  without  the  aid  of  tanks;  but  the  grease  problem  would  have 
given  the  apparatus  much  difficulty  until  it  was  overcome. 

One  of  the  most  interesting  items  included  in  the  paper  is  the 
tank  or  trap  used  by  the  author  to  overcome  the  grease  difficulty.  The 
grease  carried  by  the  sewage,  as  already  stated,  was  remarkably  great 
in  volume.  Numerous  determinations  of  this  include  an  average  of 
150  parts  per  million  for  all  the  plants. 

The  writer  was  informed  of  instances  at  various  cantonments  in 
which  more  than  double  this  quantity  had  been  noted.  This  is  about 
ten  times  the  usual  quantity  found  in  ordinary  domestic  sewage,  and 
its  effect  was  to  fill  up  the  disposal  tanks  with  floating  solids  embedded 
in  a  grease  cake.  With  this  condition,  no  tank  could  function  properly. 
Unlike  ordinary  floating  solids,  the  grease  was  carried  past  the  baffles 
and  over  weirs,  so  that  it  spread  from  the  inlet  to  the  outlet  compart- 
ments of  such  plants  as  that  at  Camp  Meade.  Moreover,  it  passed 
through  a  cycle  of  changes  which  caused  an  acid  condition  in  the  tank, 
and  bad  odors  when  it  was  cleaned.  Grease  trouble  was  encountered  at 
all  the  plants  visited  by  the  writer  late  in  June  and  early  in  July, 
1918,  and  he  was  enabled  to  see  some  of  these  plants  in  the  process  of 
being  cleaned. 

The  grease  traps  adopted  at  first  were  formed  of  a  chamber  about 
18  in.  in  diameter  and  30  in.  deep.     As  about  four  cans  of  very  hot 
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Mr.  dish-water  had  to  be  discharged  from  each  kitchen,  after  each  meal, 
ammon  .  ^^^^  ^g  jr^rge  ^s  the  "trap"  it  had  to  pass  through,  such  a  trap  was 
useless.  To  meet  this  difficulty,  the  grease  catcher  or  trap  described 
by  the  author,  was  designed  and  built  with  good  effect.  After  its 
construction,  the  work  of  the  disposal  plants  was  quite  another  story. 
Even  though  the  tanks  were  heavily  overloaded,  the  grease  trouble 
practically  disappeared,  and,  with  it,  to  a  great  extent,  the  excessive 
scum  formation.  Moreover,  the  recovered  grease  was  fairly  clean,  and 
sold  for  a  good  price.  Many  of  these  grease  catchers  were  used  .on  the 
writer's  recommendation  by  the  IJ.  S.  Shipping  Board,  not  only 
in  the  industrial  villages,  where  cafeterias  and  eating  houses  were 
provided  with  them,  but,  also,  in  connection  with  the  restaurants  and 
eating  places  in  the  larger  shipyards. 

No  form  of  sewage  treatment  tank  known  to  the  writer  would  have 
operated  successfully  with  this  grease  coming  into  it,  least  of  all  an 
Imhoff  tank  which  would  have  had  its  flowing  chamber  clogged  very 
quickly,  and  would  have  been  in  an  acid  condition  throughout.  It 
probably  would  have  frothed  and  boiled  over  continually,  causing  active 
nuisance  from  sickening  smells.  It  never  would  have  produced  "ripe" 
sludge.  For  sewage  of  the  peculiar  character  and  strength  produced  at 
the  cantonments,  after  careful  study  of  these  plants,  and  by  comparing 
them  and  the  results  obtained  with  other  designs,  the  writer  is 
convinced  that  the  type  selected  was  fortunate  for  the  purpose.  He 
agrees  with  the  author  that  it  is  probably  a  fact  that  mutiple-compart- 
ment  tanks  are  more  capable  than  any  other  form  for  protecting 
trickling  filters  and  sand  beds  from  grease  carried  in  the  sewage;  but 
he  also  thinks  that  no  form  of  tank  will  accomplish  this  object  with 
entire  success,  unless  an  efficient  grease  catcher,  or  trap,  is  used  as 
near  as  possible  to  the  camp,  or  retaurant,  kitchens,  so  as  to  take  out 
the  grease  at  the  head  of  the  line.  By  this  method,  95%  of  grease  can 
be  recovered  on  the  average,  and  sold  at  a  profit;  and  if  this  is  done, 
other  forms  of  tanks  might  have  a  fair  chance  of  success. 

When  operating  within  their  capacity,  under  proper  control,  the 
author  has  shown  that  the  Doten  tanks  effected  a  high  degree  of  sedi- 
mentation. Even  when  grossly  overloaded  with  sewage  of  unusual 
strength,  the  effluent  was  usually  well  clarified.  The  removal  of  more 
than  90%  of  scttleable  matter  from  a  sewage  carrying  464  parts  per 
million  of  organic  solids,  is  certainly  an  excellent  result. 

When  these  tanks  were  first  designed,  there  were  probably  few 
data  on  which  to  determine  their  size,  even  for  ordinary  municipal 
sewage,  and  it  is  very  improbable  that  any  one  could  have  foreseen 
the  character  of  the  sewage  they  would  be  required  to  treat.  The  writer 
does  not  know  of  any  digestion  tank  that  will  treat  successfully  the 
character  of  scum  formed  in  these  tanks,  if  saturated  throughout  with 
heavy  grease  which   preserves   the  organic   contents  to   a  remarkable 
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degree  from  digestion  agencies.     Such  scum  was,  in  its  keeping  quali-        Mr. 
ties,  not  unlike  the  "pemmican"  used  by  travelers  and  Arctic  explorers,     '^^^i""' 
Solids  would  not  settle  while  associated  with  this  grease,  so  there  was 
small  chance  either  of  digestion  or  sedimentation;  even  silt  adhered 
to  this  floating  mass. 

The  question  may  well  be  asked.  To  what  extent  may  tanks  of  this 
form  be  expected  to  digest  sludge?  This  is  not  easy  to  answer.  That 
digestion  of  sludge  and  solids  takes  place  in  them  to  a  greater  or  less 
extent,  and  under  very  unfavorable  conditions,  was  evident  to  the 
writer  in  his  examination  of  them.  Leonard  Metcalf,  M.  Am.  Soc.  C.  E., 
has  been  quoted  in  a  recent  'publication  as  saying  that  of  those  engi- 
neers who  passed  on  the  design  of  these  tanks  originally,  only  Maj. 
Doten  believed  that  they  would  act  as  digestion  tanks.  Mr.  Metcalf 
attributes  the  difficulty  in  the  functioning  of  these  tanks  "to  the  fact 
that  they  were  operated  as  digestion  tanks".  He  says  that  the  other 
engineers  felt  that  they  should  be  regarded  essentially  as  sedimentation 
tanks,  and,  if  so  operated,  they  would  do  the  work  of  clarifica- 
tion, and  that  was  all  that  was  thought  necessary  in  the  majority  of 
cases.  As  clarifiers  of  sewage,  there  is  no  doubt  of  their  success.  The 
writer,  however,  does  not  think  that  the  failures  to  function,  which  he 
saw,  were  due  to  their  operation  as  digestion  tanks.  He  has  formed  the 
conclusion  that  the  cause  of  the  trouble  was  overloading  as  sedimen- 
tation tanks.  Up  to  the  time  when  trouble  occurred,  the  tanks  oper- 
ated in  their  own  way  without  intelligent  care,  neither  as  sedimentation 
nor  as  digestion  tanks,  without  regard  to  their  capacity  for  either 
purpose,  and  without  the  removal  of  the  scum  until  they  were  clogged. 
With  the  great  volume  of  sewage  pouring  into  them,  carrying  from 
150  to  200  parts  per  million  of  grease;  with  464  parts  per  million  of 
fresh,  settleable,  suspended,  organic  solids  entering  at  a  rate  of  double 
and  even  triple  their  designed  capacity,  they  were  only  about  able  to 
act  as  grit  and  scum  catchers.  Under  these  circumstances,  there  was 
far  more  flotation  of  suspended  solids  than  sedimentation.  They  sim- 
ply filled  with  grease  and  scum  from  end  to  end,  as  at  Camp  Meade, 
having  merely  a  "convoluted  passage"  through  them  when  thus  filled, 
through  which  the  sewage  passed  at  a  high  velocity  to  the  outlet.  The 
fact  is,  a  tank  designed  for  25  000  men  will  not  serve  50  000  men  with 
success,  even  as  a  settling  tank.  No  digestion  was  to  be  expected  from 
tanks  operated  in  this  manner,  and  yet  some  did  occur.  In  the  Fort 
Myer  plant,  when  it  was  working  within  its  capacity,  the  digestion 
seemed  to  be  very  good,  and  a  fairly  ripe  sludge  was  produced,  which 
dried  quickly  on  a  bed,  without  odors.  Since  the  plants  at  the  various 
camps  have  been  relieved  of  their  great  overload,  and  have  been  oper- 
ated within  their  capacity,  the  writer  is  informed  that  good  digestive 
activity  is  being  shown  at  many  places,  and  ripe  sludge  comparable 
with  the  best  Imhoif  sludge  is  being  produced.    This  is  the  best  answer 
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to  the  question  as  to  digestion.  It  would  be  interesting  to  give  this,  as 
well  as  the  other  features  presented  by  these  tanks,  a  more  thorough 
experimental  study.  They  have  turned  out  in  service  much  better  than 
the  writer  would  have  expected,  and  show  some  advantages  over  other 
forms  of  tanks  which,  at  least,  makes  them  very  interesting. 

The  Housing  Department  of  the  U.  S.  Shipping  Board  adopted 
a  design  of  plant  using  these  tanks,  in  wkich  multiple  units  of 
full  size  were  placed  parallel  with  each  other,  the  purpose  being  to 
keep  one  unit  at  a  time  in  service  on  the  daily  sewage  flow,  until  it 
had  collected  enough  sludge  and  scum  to  interfere  with  its  function  as 
a  sedimentation  tank.  It  was  then  to  be  put  out  of  active  service  and 
given  a  rest  period,  long  enough  to  obtain  complete  digestion  of  the 
contents,  when  it  would  be  discharged,  the  ripe  sludge  being  dried  on 
beds.  Meanwhile,  another  unit  would  be  in  active  service.  In  one 
plant,  four  such  units  were  provided  in  a  battery,  and  placed  under 
the  cover  of  one  building.  As  a  rule,  at  least  two  units  were  pro- 
vided. How  successfully  this  plan  may  work  out,  cannot  be  foretold, 
as  the  service  has  not  been  long  enough  in  either  of  the  plants  to  prove 
anything.  So  far,  they  are  working  very  well.  The  first  one  to  be 
put  into  its  rest  and  digestion  period  has  only  recently  been  taken  out 
of  active  service. 

It  has  seemed  to  the  writer  that  these  tanks,  which  were  designed 
for  sedimentation  and  clarification  of  sewage,  were  not  so  well  fitted 
for  the  digestion  of  sludge,  and  could  not  be  depended  on  for  this 
purpose.  His  reason  for  this  is  perhaps  rather  theoretical  and  derived 
from  studies,  made  at  the  Brooklyn  Experiment  Station,  on  Imhoff 
tanks  and  separate  digestion  tanks,  in  which  the  results  seemed  to 
indicate  that  a  complete  separation  of  the  sludge  under  digestion,  from 
the  flowing  sewage,  was  desirable;  and  a  minimum  capacity,  of  2 
cu.  ft.  per  capita  below  the  slot  lines,  was  necessary  in  the  digestion 
chamber.  This  applies  to  Imhoff  tanks  treating  domestic  sewage,  such 
tanks  being  not  less  than  24  ft.  deep  from  the  water  line  to  the 
sludge  outlet. 

In  the  other  tanks,  however,  conditions  differ  from  the  Imhoff  tank. 
The  series  of  compartments,  baffles,  weirs,  etc.,  have  a  selective  action 
on  the  settleable  solids,  and  the  finer  the  organic  particles,  the  quicker 
may  digestion  be  accomplished.  There  is  no  such  assortment  of  sizes 
in  the  Imhoff  tank,  in  which  the  sludge  is  not  ripe  until  the  most 
resistant  of  the  larger  solids  in  it  ripen.  It  may  be  true,  therefore,  that 
Imhoff  tank  digestion  requires  more  time  and  more  space  than  would 
be  the  case  in  the  middle  and  outlet  compartments  of  the  Doten  tank. 

On  the  other  hand,  it  seems  doubtful  whether  the  scum  and  set- 
tled matters  in  the  first  compartment  of  the  Doten  tank  will  digest  in 
any  reasonable  time,  because  of  their  size  and  resistance  to  bacterial 
action,  even  when  the  tank  is  out  of  service  and  at  rest.     No  digestive 
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action  is  to  be  expected  in  this  compartment  while  it  is  in  active  serv-        Mr. 
ice;   but   if   the   grease   in   the   scum   does   not   prevent   such   action,     ^^"^^^ 
hydrolysis  and  solution  take  place,  and  the  dissolved  materials  are  car- 
ried over  with  the  flow  of  sewage  to  the  next  compartment,  where  it 
appears  that  digestion  occurs  rapidly. 

Thus,  it  seems  possible  that  if  a  tank  of  this  type  can  be  designed 
so  that  the  first  compartment  is  made  of  just  the  proper  size  for  the 
flotation  and  hydrolysis  of  scum,  which  will  not  accumulate  more  rap- 
idly than  it  can  be  dissolved  and  hydrolized,  with  the  second  and  third 
compartments  designed  so  as  to  afford  a  proper  capacity  for  digestion, 
it  might  prove  a  very  important  acquisition  to  the  sanitary  engineer. 
The  outlet  compartment  appears  to  have  a  marked  effect  in  reducing 
the  finely  divided  and  dispersed  organic  colloids,  giving  a  high  degree 
of  clarification.  This  is  especially  marked  where  there  are  more  than 
three  compartments  in  the  unit. 

Among  the  Doten  tanks  in  operation  examined  by  the  writer,  pos- 
sibly the  most  successful  was  that  at  Fort  Myer,  near  Washington. 
D.  C.  This  tank  was  working  at  about  its  designed  capacity  and  was 
producing  a  good  and  well-clarified  efiluent  and  an  excellent  quality  of 
sludge,  which  was  odorless  and  dried  readily  on  a  sludge  bed.  The 
effluent  was  discharged  through  a  dosing  chamber  on  a  trickling  filter 
bed  of  the  character  and  design  referred  to  by  the  author,  as  follows : 

"The  filter  has  an  undulating  floor,  the  distributor  pipes  being 
placed  on  the  summits  and  pipe-covered  gutters  in  the  depressions. 
Thus,  the  expensive  system  of  under-drains,  which  is  usually  an  impor- 
tant feature  in  plants  for  municipalities,  was  eliminated." 

The  medium  depth  averaged  5  ft.,  and  the  size  of  stone  from  |  in.  to 
2i  in.  The  efiluent  was  stable  after  20  days,  which  is  certainly  a  good 
result.  Although  the  result  of  this  design  was  good,  and  the  cost 
low,  the  writer's  experience  and  observation  rather  lead  him  to  favor 
the  standard  design  of  placing  the  under-drains  for  all  but  very  small 
plants  like  this  one,  at  a  minimum  depth  of  6  ft.  for  the  medium.  The 
absence  of  suflicient  under-drains  might  cause  clogging  of  the  bed  with 
humus  during  an  "unloading  period"  of  the  filter  bed.  The  design 
adopted  by  Maj.  Doten,  however,  has  certainly  given  some  good  results, 
and  is  worthy  of  further  study.  If  the  cost  of  filter  beds  can  be  kept 
down  by  this  method  of  under-draining,  more  filters  will  be  constructed. 

The  time  occupied  in  the  closing  cycle,  in  applying  sewage  to  trick- 
ling filters,  has  been  given  much  study  by  engineers.  Continuous 
discharge  on  beds  through  fixed  nozzles  has  not  led  to  the  best  results. 
Plants  using  this  method  have  never  equalled  the  capacity  per  acre 
which  has  been  secured  by  those  designed  for  interrupted  dosing,  a3 
obtained  by  intermittent  applications,  with  dosing  tank  and  siphon 
discharge,  through  sprinklers. 


648    DISCUSSION  :  sewage  and  wastes  disposal,  U.  S.  AKMY    [Papers. 

Mr.  Experiments  at  Brooklyn  gave  the  best  results  when  the  interval 

■  between  doses  was  very  short,  but  actual,  and  the  dosing  period  was 
also  short.  A  small  siphon  chamber  proved  to  be  the  best.  For  this 
reason,  the  Brooklyn  dosing  chambers  were  reduced  about  25%  from  the 
size  first  provided,  thus  increasing  materially  the  permissible  rate  of 
sewage  application  per  acre. 

The  limit  of  2  000  000  gal.  per  acre,  which  the  author  thinks  should 
not  be  exceeded,  the  writer  believes  to  be  low,  and  he  would  permit 
from  2  500  000  to  3  000  000  gal.,  with  effective  dosings  of  domes- 
tic sewage,  on  a  bed  6  ft.  deep.  This  figure  depends  greatly  on  the 
character  of  the  sewage.  He  does  not  quite  agree  with  the  statement, 
as  of  general  application  to  all  conditions,  that: 

"The  humus  discharged  from  properly  functioning  trickling  filters 
should  not  create  an  objectionable  condition  due  to  putrefaction.  The 
putrescible  character  of  the  effluents  from  some  deep  trickling  filters, 
and  also  the  humus  held  in  suspension,  is  due  either  to  an  inferior 
quality  of  tank  effluent  or  to  improper  dosing." 

The  writer  believes  that  the  humus  from  all  trickling  filters  is  at 
times  more  or  less  putrescible.  He  has  never  seen  an  exception  to  this 
rule,  and  the  reason  for  it,  he  thinks,  has  little  to  do  with  the  tank  or 
the  dosing,  unless  this  is  very  uneven  or  grossly  improper.  "  The  main 
cause  of  it  is  the  lower  forms  of  life  in  the  filter  bed,  such  as  worms, 
etc.,  which  are  frequently  being  discharged  with  the  effluent  and  make 
up  much  of  the  so-called  "humus";  the  gelatinous  casts  that  come 
away  from  the  filter,  which  are  often  loosened  by  worms,  are  also 
putrescible,  and  when  "unloading"  takes  place,  as  it  usually  does  in 
the  spring  and  summer,  putrescibility  of  the  suspensa  in  the  effluent 
is  one  of  its  prominent  features.  Of  course,  it  is  admitted  that 
improper  dosing  may  possibly  carry  a  stream  of  untreated  sewage 
through  the  bed,  or  may  cause  unloading ;  also  that  highly  septic  sewage 
may  affect  the  aerobic  bacteria  so  as  to  start  an  unload;  but,  although 
these  things  are  possible,  they  are  infrequent.  There  is  no  doubt,  how- 
ever, that  some  of  the  best  trickling  filters  in  the  world  discharge  a 
putrescible  humus  with  their  effluent.  For  this  reason,  secondary  set- 
tling tanks  are  necessary,  except  in  small  plants,  or  where  the  dis- 
charge goes  into  a  large  body  of  water. 

The  writer  thinks  that  the  plan  of  Messrs.  Metcalf  and  Eddy,  intro- 
duced at  Fitchburg,  Mass.,  of  pumping  filter  humus  back  to  the  Imhoff 
tanks,  is  an  excellent  provision,  as  he  knows  of  no  way  in  which  this 
humus  sludge  can  be  dried  on  a  bed  without  causing  bad  odors. 
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George  W.  FuLLER,t  M.  Am.   Soc.  C.  E. — Great  credit  is   due  to    Mr. 


Col.  Maury  for  the  very  efficient  way  in  which  he  handled  the  water 
supply  projects  in  the  army  camps.  It  may  seem,  perhaps,  at  first 
sight,  that  the  construction  of  water-works  for  these  communities  of 
some  40  000  people  was  a  relatively  simple  matter,  particularly  when 
they  are  spoken  of  in  a  city  like  New  York  where  such  large  water- 
works projects  have  been  undertaken ;  but,  when  one  takes  into  account 
the  fact  that  more  than  30  camps,  having  an  aggregate  capacity  of 
more  than  a  million  people,  were  supplied  with  water  in  a  little  more 
than  3  months,  it  is  really  a  very  remarkable  record. 

A  part  of  the  success  of  supplying  water  to  these  army  camps, 
carried  out  in  the  short  time  that  it  was,  was  due  to  the  very  level- 
headed consideration  of  these  matters  prevailing  in  the  Washington 
office.  That  is  to  say,  they  did  not  try  to  do  in  Washington  all  that 
was  to  be  done  in  the  line  of  engineering.  They  got  out  only  two  or 
three  pages  of  concise  specifications  as  to  fundamentals;  they  trusted 

*  This  discussion  (of  the  paper  by  Dabney  H.  Maury,  M.  Am.  Soc.  C.  E.,  pub- 
lished in  August,  1919,  Proceedings,  and  presented  at  the  meeting  of  April  2d, 
1919),  is  printed  in  Proceedings  in  order  that  the  views  expressed  may  be  brought 
before  all  members  for  further  discussion. 

t  New  York  City. 


Fuller. 
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Mr.     the  men  in  the  field  to  adjust  to  local  conditions ;  they  were  wise,  in  this 

F""er.  j.pgpgp|.^  jjg  ^jqII  as  in  the  local  personnel  selected  and  in  the  general 

oversight  exercised  to  keep  investments  as  small  as  practicable. 

The  speaker  has  seen  a  great  many  of  the  water-works  enterprises 
of  the  Federal  Government  in  the  past  two  years,  and  knows  that 
Col.  Maury  is  entitled  to  much  credit  for  the  practical  sense  that  he 
has  exhibited  at  every  turn. 

Many  of  the  engineers,  at  first,  were  inclined  to  try  to  introduce 
for  the  various  branches  of  the  military  establishment  schemes  on  the 
lines  of  metropolitan  enterprises  with  which  they  were  familiar,  and 
which  would  provide  more  water  than  was  actually  needed;  but  Col. 
Maury  was  always  at  the  helm,  feeling  his  way  along  and  heading  ofi 
these  large  metropolitan  water  schemes  that  were  not  needed;  and, 
at  the  same  time,  guarding  against  serious  water  shortage. 

It  is  to  be  hoped  that  the  methods  which  were  established  for 
handling  these  water  supply  projects  will  be  recorded  for  the  benefit  of 
our  military  establishment  for  all  time.  Col.  Maury  also  might  have 
said  quite  a  little  about  the  operating  steps  taken  to  control  the 
wastage,  which  was  first  sought  to  be  effected  by  direct  military  order. 

These  details  need  not  be  recited  here  at  great  length;  but,  in 
addition  to  rigid  inspection,  many  devices  were  introduced,  such  as 
putting  marbles  in  the  top  of  each  header  leading  to  showers  and 
notching  the  end  of  the  pipe  on  which  the  marble  rests.  The  insertion 
of  perforated  metal  blocks  on  top  of  headers  was  also  used  for  reducing 
the  quantity  of  water  delivered  to  the  large  number  of  shower  baths 
at  the  camps.  There  were  about  15  000  fixtures  in  a  single  camp,  and 
wastage  in  some  of  them  might  have  interfered  seriously  with  the 
continuity  of  the  supply.  One  other  interesting  procedure  for  restrict- 
ing waste  was  the  very  simple  one  of  bending  down  the  float  in  each 
flush  tank  in  the  lavatories,  so  that  there  was  a  smaller  discharge  from 
the  tank.  The  main  fact  is  that  they  got  along  comfortably  with 
50  gal.  of  water  per  capita  daily,  as  originally  specified.  This  is  a 
very  creditable  record,  and  reflects  the  benefit  of  the  adequate  engi- 
neering direction  of  Col.  Maury  and  his  associates. 

Mr.  P.  H.  ISToRCROSS,*  M.  Am.  Soc.  C.  E.— The  speaker,  who  has  been 

rcross.  ^Qp^-ing  continuously  for  the  past  22  months  for  the  Construction 
Division  of  the  Army,  first  as  Supervising  Engineer  on  Cantonments, 
and  later  as  an  Assistant  to  Col.  Maury,  had  the  opportunity,  soon 
after  the  work  began,  of  becoming  intimately  acquainted  with  what 
Col.  Maury  was  doing,  and  the  general  specifications  and  instructions 
for  supervising  engineers,  pertaining  to  water  supplies  at  the  Govern- 
ment enterprises;  for  these  reasons  he  feels  qualified  to  offer  a  few 
remarks. 
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At  the  beginning,  few,  if  any,  of  the  supervising  engineers  con-  Mr. 
curred  in  Col.  Maury's  suggestion,  that  an  allowance  of  55  gal.  per  ^ 
capita  daily  was  ample  for  all  needs  and  demands,  as  they  had  gained 
their  experience  in  American  municipalities,  and  quite  naturally  felt 
that,  not  only  was  this  quantity  of  water  inadequate,  but  that  such  a 
suggestion  was  almost  heretical.  However,  they  accepted  this  figure, 
and  constructed  water  supplies  in  accordance  with  the  general  specifica- 
tions prepared  by  Col.  Maury's  office.  The  wisdom  of  the  plan  soon 
proved  that  55  gal.  per  capita  daily  was  sufficient  for  all  the  needs  of 
the  camps,  and  the  early  difference  of  opinion  has  been  supplanted 
with  almost  unanimous  approval  by  the  consulting  engineers  and  the 
Military   Establishment. 

Mr.  Fuller  has  mentioned  the  importance  of  preventing  the  adop- 
tion of  "metropolitan"  ideas  in  the  construction  of  camp  utilities. 
Col.  Maury  realized  this  necessity  at  the  beginning,  and  very  quickly 
succeeded  in  impressing  on  the  supervising  engineers  the  fact  that 
"time  was  the  essence",  and  that  costly  refinements  of  design  and 
construction  would  cause  serious  delays  and  were  not  essential  to  the 
building  of  cantonment  water  supplies. 

One  of  the  greatest  economic  municipal  crimes  of  the  United  States 
is  the  extravagant  use  of  water.  In  no  city  is  this  emphasized  more 
acutely  than  in  Washington,  D.  C,  where  the  daily  consumption  rtms 
as  high  as  from  150  to  160  gal.  per  capita,  and  where  practically  60% 
of  the  total  water  furnished  is  used  by  Governmient  departments,  for 
which  no  direct  charge  is  made.  The  remaining  40%,  which  is  used 
by  the  private  consumer,  bears  the  entire  burden. 

Much  has  been  said  regarding  the  speed  with  which  the  Con- 
struction Division  supplied  the  War  Department  with  camps.  Speed 
was  even  more  important  in  the  construction  of  the  water  utilities, 
because  of  the  vital  necessity  of  establishing  both  temporary  and 
permanent  water  supplies  before  the  construction  forces,  and  subse- 
quently troops,  could  be  quartered  at  the  cantonments.  To  civilians, 
accustomed  to  the  slow  and  systematic  method  in  which  cities  and 
other  bodies  politic  construct  their  utilities,  the  short  time  within 
which  the  water  supplies  were  made  available  can  only  be  accounted 
for  as  the  result  of  a  species  of  patriotic  zeal  and  endeavor,  unprece- 
dented in  history.  This,  in  a  large  measure,  was  attributable  to  the 
cordial  co-operation  and  enthusiasm  that  Col.  Maury  imparted  to  those 
who  came  in  contact  with  him.  The  speaker  and  his  fellow-workers 
could  not  help  but  be  impressed  with  the  necessity  for  urgent  and 
more  urgent  action.  To  use  a  military  expression,  the  esprit  de  corps 
of  the  Construction  Division,  composed  practically  of  civilian  engi- 
neers from  all  sections  of  the  United  States,  is  something  that  no  one 
can  explain,  but  it  is  a  tangible  memory  that  all  can  recall  with  pride. 
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Wherever  it  was  possible,  water  was  obtained  from  existing  devel- 
oped supplies,  owned  either  by  municipalities  or  private  corpora- 
tions. As  a  member  of  Col.  Maury's  staff,  the  speaker  had  the  oppor- 
tunity of  negotiating,  both  with  municipalities  and  public  service 
companies,  for  the  purchase  of  this  commodity,  and  feels  that  some 
comments  on  the  policy  adopted  by  the  Advisory  Engineer  for  Water 
Supply  in  these  negotiations  may  be  of  interest :  Many  of  the  National 
Army  and  National  Guard  camps  were  situated  near  municipalities, 
ranging  in  size  from  20  000  to  60  000  people ;  consequently,  if  water 
was  purchased  from  an  existing  supply,  the  demand  on  that  plant 
was  practically  doubled.  To  the  Advisory  Engineer  of  Water  Supply 
was  delegated  the  powers  of  negotiating  these  contracts.  To  consum- 
mate these  with  fairness  and  equity  to  the  seller,  and,  at  the  same 
time,  to  obtain  reasonable  rates  and  service  for  the  Government, 
required,  in  addition  to  technical  ability,  unusual  diplomacy  and  tact. 
The  records  of  Col.  Maury's  office  will  show  that  there  prevailed  a 
closer  harmony  and  co-operation  on  the  part  of  the  seller  and  buyer 
than  has  ever  previously  existed  in  public  service  dealings  in  America. 

In  many  instances,  due  to  increasing,  or  doubling,  the  personnel  at 
the  camps,  the  municipalities,  or  corporations,  had  to  make  a  great 
increase  in  their  normal  facilities  for  supplying  water.  When  these 
cases  arose,  the  Government  financed  and  constructed  the  work,  and 
allowed  the  city,  or  private  corporation,  to  be  reimbursed  on  a  basis 
of  75%  of  the  actual  cost  to  the  Government,  payments  being  made 
in  water  service,  and  interest  charges  on  obligations  thus  incurred 
being  deferred  until  after  the  cessation  of  hostilities. 

In  conclusion,  the  speaker  desires  to  say  that  Col.  Maury  has 
reflected  great  credit  on  the  American  Society  of  Civil  Engineers,  the 
Construction  Division  of  the  Army,  and  the  Engineering  Profession 
in  general,  by  his  able  and  fair-minded  method  of  seasoning  his  tech- 
nical work  with  the  proper  modicum  of  common  sense  and  fair  dealing. 

Clarekce  Goldsmith,*'  M.  Am.  Soc.  C.  E. — Because  of  the  unfa- 
miliarity  of  most  of  the  Supervising  Engineers  with  the  laying  of  wood 
stave  pipe,  the  work  presented  certain  problems  which  had  to  be  over- 
come with  a  minimum  of  delay.  In  those  parts  of  the  country  where 
wood  stave  pipe  had  been  used,  it  was  customary  to  provide  special 
bells,  on  valves,  fittings,  and  adapters,  which  were  tapered  to  receive 
the  tenons  of  the  particular  pipe  being  laid.  The  diameters  of  the 
tenons  of  the  several  sizes  of  pipe  of  the  several  manufacturers  were 
not  uniform,  and  in  most  cases  the  individual  manufacturers  had  a 
few  patterns  of  the  ordinary  fittings  with  bells  designed  to  fit  the 
tenons  of  their  pipe.  In  some  cases  the  inner  surface  of  the  bell  was 
only  snagged  and  smoothed  with  a  file;  in  a  few  cases  the  inside  of  the 

%         *  New  York  City. 
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bell  was  machined.  It  is  obvious  that  the  machined  bell  made  the 
better  joint. 

More  than  1 100  miles  of  wood  stave  pipe  were  laid  by  the  Con- 
struction Division,  and,  therefore,  it  was  impossible  to  secure  special 
castings  and  machine  them  in  order  to  provide  for  the  bends,  branches, 
and  adapters  required. 

Owing  to  lack  of  experience,  together  with  the  haste  with  which 
the  work  had  to  be  done,  and  the  resultant  makeshift  methods  used 
in  many  instances,  it  was  feared  that  the  underground  leakage  would 
be  excessive.  This,  however,  did  not  prove  to  be  the  case,  for  as  soon 
as  the  Maintenance  and  Repa-ir  Division  got  the  operation  of  the  water 
systems  under  control,  tests  showed  that  the  average  leakage  in  the 
20  or  more  miles  of  mains  in  each  of  the  several  camps  was  not  more 
than  200  000  gal.  per  24  hours,  and,  in  one  camp,  it  was  found  to  be 
about  100  000  gal.  This  rate  does  not  compare  unfavorably  with 
that  ordinarily  found  in  distribution  systems  laid  with  cast-iron  pipe. 

In  order  to  assure  the  tightness  of  the  system,  it  is  absolutely  neces- 
sary to  leave  the  trench  open,  with  only  a  small  quantity  of  filling 
replaced  over  the  pipe  between  the  collars,  to  prevent  the  line  from 
floating,  in  case  the  trench  becomes  filled  with  water,  and  to  keep  the 
pipe  line  filled  with  water  under  little  or  no  pressure  for  several  days, 
in  order  to  allow  the  staves  to  swell.  When  the  line  is  ready  to  be 
tested,  a  pressure  of  about  50  ft.  in  excess  of  the  working  pressure 
should  be  applied,  and  all  leaks  which  are  found  should  be  stopped 
by  inserting  plugs  or  wedges.  It  is  desirable  to  have  at  least  one  man 
who  is  experienced  in  laying  wood  pipe,  in  order  to  direct  the  work  and 
repair  any  leaks. 

In  some  cases  considerable  objection  was  raised  to  keeping  the 
trenches  open  long  enough  to  permit  the  test,  but  the  necessity  of 
making  it  more  than  counterbalanced  the  inconvenience  involved.  If 
leaks  are  not  stopped  before  back-filling,  the  escaping  jet  of  water 
frequently  forms  a  sand-whirl  which  quickly  cuts  the  wire  and  causes 
the  complete  failure  of  a  section  of  pipe.  In  one  case  a  sand-whirl 
cut  completely  through  a  1-in.  corporation  cock. 

Service  connections  to  fir  pipe  (which  has  a  thick  stave)  were  made 
by  inserting  a  corporation  cock  with  a  wood  thread  into  a  hole  of 
slightly  smaller  diameter  which  had  been  bored  with  a  bit.  The 
thickness  of  the  shell  of  the  redwood  pipe  is  insufficient  to  assure  the 
holding  power  in  all  cases,  and  it  is  desirable  to  have  saddles,  with 
outlets  of  the  desired  sizes,  wound  on  the  pipe  to  receive  the  corpora- 
tion cocks.  The  standards  developed  for  service  pipes  provide  for 
screwing  the  iron  pipe  directly  to  the  corporation  cock.  It  was  not 
considered  necessary  to  provide  lead  goosenecks,  and  experience  has 
shown  that  they  were  not  necessary.  The  saving  of  material  and 
labor  thus  effected  was  considerable. 


Thomson 
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The  speaker  is  of  the  opinion  that,  even  if  it  had  not  been  neces- 
sary to  conserve  cast  iron  and  steel,  the  use  of  machine-wound  wood 
stave  was  justified,  both  because  of  its  lower  cost  and  because  it  could 
be  laid  so  quickly.  Although  machine-wound  wood  stave  pipe  cannot 
be  considered  as  desirable  beneath  permanent  pavement,  in  closely 
built-up  sections,  it  is  certain  that  it  is  adapted  for  use  in  a  much 
larger  field  than  has  previously  existed,  particularly  for  force  mains 
and  in  undeveloped  sections. 

Mr.  T.  Kennard  Thomson,*  M.  Am.  Soc.  C.  E. — The  Society  is  much 

indebted  to  Col.  Maury  for  this  very  valuable  paper.  The  work  done 
by  the  Army  and  Navy  engineers  has  wakened  the  whole  profession, 
and  cannot  fail  to  have  a  broadening  eifect  on  future  engineers  as 
well  as  those  of  the  present. 

The  reference  to  placing  the  water  and  sewer  pipes  where  they  will 
always  be  exposed  to  view,  makes  the  speaker  hope  that  this  practice 
will  become  much  more  general  than  it  is  at  present.  He  remembers 
the  time  when  it  was  impossible  to  reach  the  plumbing,  in  most  cases, 
without  doing  great  damage  to  the  house,  and,  even  now,  it  is  impos- 
sible to  reach  water,  gas,  sewer,  or  other  pipes  without  tearing  up  the 
street — an  almost  continuous  oiieration.  The  sum  paid  for  such  work 
would  be  more  than  enough  to  pay  for  putting  all  such  pipes  in  per- 
manent tunnels,  so  that  the  streets  would  never  have  to  be  torn  up, 
except  to  repair  the  roadway. 

A  few  years  ago  a  water  main  broke,  over  a  subway  that  was  being 
built,  and  started  to  fiood  an  adjoining  cellar.  It  took  three  hours  to 
get  the  city  to  turn  off  the  water,  and  the  only  way  a  catastrophe  was 
avoided  was  by  constructing  a  dam  of  sand  bags  and  diverting  the 
water  into  the  sewers. 

Quite  recently,  when  some  caissons  were  being  constructed  on  lower 
Broadway,  New  York  City,  the  water  level  rose  9  ft.  above  normal,  just 
as  the  compressed  air  was  put  on  the  work.  At  first,  the  Water  Depart- 
ment thought  that  the  work  had  caused  the  water  to  rise,  which,  of 
course,  could  not  be.  The  work  was  continued,  and  the  water  level 
dropped  back  almost  11  ft.  Some  of  the  new  subways  are  below  the. 
water  level,  and  may  or  may  not  be  affecting  it,  but  it  seems  to  be 
certain  that  the  water  level  in  lower  New  York  City  cannot  rise  and 
fall  from  9  to  11  ft.  under  old  buildings,  which  rest  on  the  so-called 
New  York  quicksand,  without  sooner  or  later  wrecking  some  of  these 
buildings.  It  might  be  stated  here  that  the  ground-water  in  lower 
New  York  City  used  to  stand  always  from  G  to  9  ft.  above  the  high- 
tide  level. 

The  object  of  these  remarks  is  to  lead  up  to  the  hope  that,  in  the 
future,  proper  tunnels  will  be  constructed  for  all  pipes  and  wires,  and 

*  New  York  City. 
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that  even  the  subways  for  ears  will  not  be  holes  in  the  ground,  but  Mr. 
r-onstructed  so  that  there  will  be  sidewalks  and  stores  throughout  their  °'"^°"- 
whole  length,  on  both  sides,  and  an  opening,  2  or  3  ft.  wide,  in  the 
center  of  the  street,  for  the  whole  length  of  each  block,  so  that  the 
subways  will  always  be  attractive  and  well-ventilated,  thereby  greatly 
enhancing  the  value  of  the  adjoininj^  property  and  the  health  of  the 
community. 

W.  P.   M.'^SON,*  M.   Am.   Soc.   C.   E. — The  speaker  is  particularly     Mr. 
interested  in  Col.  Maury's  reference  to  the  use  of  chlorine,  as  he  is  a 
g?'eat   believer    in   some   form  of  emergency   defense,   so   that,   in   the 
event  of  sudden  need,  the  people  can  be  protected  against  a  threatened 
catastrophe. 

He  is  also  greatly  interested  in  what  was  said  in  reference  to  the 
(Inily  quantity  of  water  supplied,  and  is  impressed  by  the  wisdom  shown 
by  the  author  in  deciding  that  50  gal.  per  capita  would  be  sufficient. 
Jn  every  community  there  are  many  v^ho  insist  that  water  should  be 
"as  free  as  air",  and  many  believe  that  large  quantities  are  needed  to 
flush  the  sewers.  If  they  would  only  call  to  mind  the  little  dribble 
that  runs  along  the  bottom  of  a  large  sewer,  except  in  the  case  of  a 
lieavy  rainfall,  they  vi^ould  realize  how  small  is  the  chance  for  sewer 
flushing  under  normal  circumstances. 

There  is  no  reason  for  taxing  a  man  for  his  neighbor's  use  or 
misuse  of  water,  any  more  than  there  is  for  taxing  him  for  his  neigh- 
bor's consumption  of  gas ;  but,  in  the  northern  part  of  JSTew  York  State, 
it  seems  to  be  absolutely  impossible,  so  far  as  the  speaker  can  find  out, 
to  keep  the  people  satisfied  with  100  gal.  per  capita  per  day.  Perhaps 
they  will  feel  differently  after  July  1st.  The  speaker  does  not  know 
what  the  future  will  bring  forth,  in  the  matter  of  educating  the  public, 
but,  to  his  mind,  100  gal.  per  day  is  enough  for  the  average  mortal. 

J.  Waldo  Smith,!  M.  Am.  Soc.  C.  E. — The  speaker,  unfortunately,  Mr 
has  not  been  very  close  to  any  of  this  great  work  which  Col.  Maury  has 
been  doing;  but  from  what  he  knows  about  it,  it  seems  that  the  War 
Department  was  singularly  fortunate  in  securing  the  few  men  gathered 
together  in  Washington,  men  of  very  broad  experience  and  excellent 
judgment,  who  laid  down  the  skeleton  of  the  foundation  for  this  work. 

Secondly,  the  Department  was  fortunate  in  the  personnel  which 
was  developed  to  carry  out  this  work,  and  afterward  to  take  charge  of 
Its  maintenance  and  operation.  This  was  done  at  great  personal 
sacrifice  on  the  part  of  a  great  many  of  these  men,  in  many  instances, 
as  the  speaker  knows;  and  it  is  perfectly  true,  as  both  Col.  Maury  and 
Mr.  Fuller  have  stated,  that,  following  general  directions,  they  were 
left  largely  to  their  own  devices  to  develop  those  plants  and  expedite  the 
work. 

*  Tioy,  N.  Y. 
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Col.  Maury  mentioned  the  form  of  contract  under  which  this  work 
was  carried  out.  The  speaker  agrees  with  him  that  that  was  the  only- 
form  of  contract  to  be  adopted  under  the  circumstances;  but  he  does 
not  agree  with  the  statement,  in  an  address*  by  Gen.  Marshall  at  the 
Annual  Meeting,  in  January,  in  which  he  advocated  the  continuance 
of  this  form  in  general  contract  work  after  the  war,  because,  in  the 
speaker's  opinion,  the  general  adoption  of  such  a  form  in  ordinary 
work  would  be  absolutely  demoralizing  to  the  whole  contracting 
fraternity  and  very  much  against  their  interest,  and,  eventually,  would 
lead  to  favoritism  and  discrimination,  as  well  as  the  elimination  of 
the  gambling  element,  which  is  one  of  the  principal  interests  in  con- 
tracting. 

Besides,  there  would  be  no  chance  for  the  man  of  great  inventive 
resources,  who  is  full  of  expedients  and  develops  new  methods  of  doing 
work. 

To  the  speaker's  mind  it  would  result  in  a  great  deterioration  of 
the  contracting  organizations.  He  does  not  know  Col.  Maury's  opinion 
on  this  subject,  but  he  was  very  much  surprised  to  hear  Gen.  Marshall 
put  it  forth  as  a  desirable  feature.  Certainly,  the  work  of  this  Con- 
struction Division,  of  which  so  much  has  been  heard  during  the  last 
month  or  two,  seems  to  appear  as  the  bright  and  shining  light  of  all 
the  activities  of  the  Army.  This  work  seems  to  have  been  excellently 
planned  and  carried  out,  even  to  the  details  of  operation  and  main- 
tenance. 

Of  course,  difficulties  were  encountered,  but  it  seems  that  most  of 
them  were  anticipated  and  prepared  for  beforehand;  and  when  they 
were  encountered,  very  prompt  and  effective  methods  were  taken  to 
remedy  them. 

E.  T.  Thurston,!  M.  Am.  Soc.  C.  E. — The  speaker's  experience 
with  the  water  jjroblem  in  military  camps  was  as  a  consumer  only. 
At  Camp  Devens,  Mass.,  where  his  unit  was  mobilized,  during  the  bitter 
cold  winter  of  1917-18,  water  was  abundant,  and  every  desirable  facility 
was  afforded  for  its  application  to  the  needs  of  the  men,  thanks  to  the 
energy  and  foresight  described-  in  Col.  Maury's  paper.  In  France, 
however,  the  situation  was  quite  different.  Not  only  was  there  a  scarcity 
of  water,  but  the  systems  were  primitive,  following  French  practice. 
Strict  economy  was  the  watchword  everywhere,  although  in  less 
degree  at  the  headquarters  camps  than  elsewhere.  In  the  wash-houses, 
water  was  delivered  into  overhead  wooden  troughs,  about  8  by  6  in. 
in  size,  fitted  with  small  wooden  spigots  at  intervals  of  2  ft.  or  so, 
which  would  emit  a  very  small  stream  of  water  into  the  waiting  hands 
of  the  washer.  Wash-basins  were  not  used,  and  usually  guards  were 
present  to  prevent  the  waste  of  water.    Drinking  water  was  chlorinated 

*  Proceedings,  Am.  Soc.  C.  E.,  February,  1919,  pp.  164-171. 
t  San  Francisco,  Cal. 
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in  canvas  bags  from  which  it  was  drawn  as  required;  the  drinking  of       Mr. 
unchlorinated  water  was  prohibited.  Thurston. 

Shower-bath  houses,  with  water  heaters,  were  provided,  but  in 
many  cases  were  of  little  or  no  use  on  account  of  the  water  shortage. 
This  was  the  case  at  all  the  camps  at  St.  Nazaire,  except  the  head- 
quarters camp.  On  arriving  with  his  company,  the  speaker  was 
informed  by  the  Adjutant  that  the  bath-houses  were  not  to  be  used  on 
account  of  the  shortage  of  water.  Thus,  thrown  on  our  own  devices, 
we  overcame  the  difficulty  and  incidentally  provided  the  necessary 
hot  water  for  cleansing  mess  kits,  by  foraging  some  pipe  and  a  barrel, 
constructing  a  water  coil  for  tlie  field  stove,  and  carrying  hot  water  in 
buckets  to  supply  the  wash-house  tank.  The  men  were  withheld  from 
their  details  in  convenient  detachments,  so  that  each  man  had  a  warm 
bath  once  a  week.  This  case  serves  as  a  fair  illustration  of  the  ingenu- 
ity and  energy  displayed  by  American  troops  in  overcoming  incidental 
obstacles  that  confronted  them. 

The  record  of  achievement  provided  by  Col.  Maury's  paper  is  note- 
worthy. There  are  many  others  in  every  branch  of  the  Service  lack- 
ing publicity,  and,  it  is  hoped  that  a  comprehensive  record  of  the 
achievements  of  reserve  officers  in  connection  with  the  war  will  be 
prepared  by  sympathetic  and  informed  persons^ 

K.  M.  BooRJiAN,*  Assoc.  M.  Am.  Soc.  C.  E. — The  speaker,  whose  Mr. 
last  duty  overseas  was  with  the  Water  Service  of  the  Second  Army,  °°''™'^°- 
feels  that  Capt.  Thurston  has  given  an  inadequate  idea  of  the  water 
supply  work  in  France.  The  Water  Supply  Service  of  the  American 
Expeditionary  Force  was  under  the  charge  of  Col.  E.  F.  Longley, 
M.  Am.  Soc.  C.  E.,  who,  the  speaker  believes,  is  known  in  New  York 
City  as  a  water  supply  engineer  of  some  prominence.  This  service 
grew  up  with  the  development  of  the  A.  E.  F. 

During  the  first  year,  the  water  systems  were  usually  built  by  the 
construction  units  locally  engaged  in  building  the  camps  and  bases, 
as  well  as  the  general  construction  work  for  the  camps.  Of  necessity, 
the  supply  varied  with  the  size  and  importance  of  the  camp,  and  those 
built  entirely  by  the  American  army  acquired  better  systems  than  those 
enlarged  from  old  French  camps  using  inadequate  French  systems  as 
a  basis.  At  the  large  aviation  center  at  Romorantin,  a  field  built  on  a 
new  site  by  the  Construction  Division  of  the  Air  Service,  water  was 
supplied,  a  few  months  after  the  work  was  started,  to  all  the  buildings 
for  drinking  purposes  and  shower  baths,  through  a  modern  system  of 
piping  from  the  Sauldre  River. 

On  August  8th,  1918,  the  Water  Supply  Service  was  ordered  to  be 
organized,  to  be  composed  of  ''certain  officers  and  certain  engineer 
troops",  to  be  a  separate  organization  under  the  direction  of  the  Chief 

*  New  York  City. 
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Mr.        Engineer  of  the  A.  E.  F.    By  October,  when  both  the  First  and  Second 

■  Armies,  fully  organized,  were  operating  on  their  own  fronts,  the  Water 

Service  was  working  thoroughly  and  efficiently.     The  26th  Engineers, 

with  units  of  Pioneer  Infantry  attached  to  do  the  common  labor,  were 

assigned  for  this  work  in  the  Army  areas. 

"Water  points"  were  established  at  all  practical  places.  A  typical 
procedure  was  to  pump  water  from  streams  (such  as  the  Eupt  de  Mad 
River  in  the  Toul  Sector)  to  a  concrete  settling  basin,  and  run  it 
through  sand  filters  to  a  clear-water  basin  from  which  it  was  pumped 
into  the  pipe  lines.  It  was  usually  necessary  to  chlorinate  the  water 
at  the  filters.  From  these  basins  the  water  was  pumped  to  storage 
reservoirs  accessible  to  the  water  tank  trains  of  wagons  and  motor 
trucks,  which  were  also  part  of  the  Water  Service. 

In  many  cases  water  was  pumped  through  4  and  2-in.  pipe  lines 
directly  to  the  batteries  firing  on  the  German  lines.  During  the  last 
month  of  the  War,  the  detachment  of  Co.  B,  26th  Engineers,  near 
Thiaucourt,  in  front  of  Metz,  connected  their  own  pipes  to  miles  of 
German  pipe  lines  laid  in  the  area  gained  in  the  St.  Mihiel  drive. 
This  German  piping  was  of  sheet-iron  and  spiral-wound,  usually  about 
3  in.  in  diameter;  the  American  was  the  usual  screw-fitting  iron  pipe. 
The  pipes  were  buried  to  a  depth  of  1  m.,  for  protection  against  frost 
and  shrapnel. 

The  speaker  hopes  that,  on  the  return  of  Col.  Longley  and  Maj. 
A.  H.  Pratt,  M.  Am.  Soc.  C.  E.,  Chief  Water  Supply  Officer  of  the 
Second  Army,  they  can  be  induced  to  present  a  paper  on  the  work  of 
the  Water  Service  in  France,  of  which  the  instances  cited  are  only  a 
small  part. 

Mr.  William  J.  Boucher,*  Assoc.  M.  Am.  Soc.  C.  E. — The  Charleston 

'  Port  Terminal,  at  Charleston,  S.  C,  on  the  Cooper  River,  about  11 
miles  from  the  City  Hall,  is  an  exceedingly  well-planned  rail  and  water 
terminal,  consisting  of  an  Animal  Embarkation  Depot,  an  Ordnance 
Depot,  and  a  Quartermaster  Depot.  The  property.  Fig.  14,  is  tra- 
versed by  the  main  line  of  the  Seaboard  Air  Line  Railway,  is  con- 
tiguous to  the  main  line  of  the  Atlantic  Coast  Line  Railroad,  and  is 
also  served   (through  connection)   by  the  Southern  Railway. 

The  Cooper  River  is  a  broad  stream  with  considerable  current,  and, 
by  a  moderate  amount  of  dredging,  a  channel  depth  of  30  ft.  has 
been  obtained.  The  ground  is  generally  level,  its  elevation  varying 
from  5  to  25  ft.  above  sea  level;  the  surface  is  sandy,  and  the  drainage 
is  very  good.  When  acquired,  the  land  was  partly  covered  with  pine 
forest  and  partly  devoted  to   agriculture. 

The  Animal  Embarkation  Depot  or  Remount  (Mule)  Station  is 
at  the  westerly  end  of  the  reservation,  and  has  accommodation  for 
*  Philadelphia,  Pa. 
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Mr.  several  thousand  mules  or  horses.  The  pens  or  corrals  are  composed 
Boucher.  ^£  simple  fences,  about  5  ft.  high,  without  roofs.  Hay  is  fed  to  the 
animals  from  a  rack  in  the  interior.  The  corrals  are  of  varying  sizes, 
according  to  the  uses  for  which  they  are  iivtended,  and  are  joined  by 
lanes  with  suitable  gates.  There  are,  in  addition,  the  necessary  office 
buildings,  barracks  for  the  troops  caring  for  the  animals,  blacksmith 
shop,  warehouses,  feed  buildings,  and  (open)  hay  sheds.  Manure  is 
shipped  away  in  cars. 

The  Ordnance  Depot  covers  an  area  of  approximately  1  sq.  mile, 
and  is  bounded  on  all  sides  by  standard-gauge  tracks,  which,  in  turn, 
are  connected  by  several  parallel  tracks.  On  each  of  the  tracks, 
D,  Ej  F,  and  G,  there  are  eleven  smokeless  powder  magazines,  or  forty- 
four  in  all.  These  are  32  by  96  ft.,  of  wood-frame  construction,  cov- 
ered with  corrugated  asbestos  siding  and  a  roof  composed  of  gypsum 
blocks,  covered  with  prepared  roofing,  rendering  them  fire-proof  from 
the  outside.  The  several  buildings  are  separated  from  each  other 
approximately  400  ft.,  in  all  directions.  On  tracks,  I,  J,  K,  and  L, 
there  are  twenty-seven  standard  magazines,  each  50  by  220  ft.  These 
have  brick  pilasters  supporting  the  wood  roof -trusses,  hollow-tile  walls, 
and  gypsum  roofs  (built  in  place,  similar  to  reinforced  concrete).  On 
Track  0  there  are  eight  primer  and  fuse  houses,  each  being  32  by  96  ft. 
These  have  hollow-tile  walls,  wood  rafters,  and  gypsum  block  roofs. 
There  are  seventy-nine  buildings,  of  these  three  types,  for  the  storage 
of  explosives.  There  are,  in  addition,  several  guard-houses  for  the 
use  of  troops  patrolling  the  area,  a  garage  and  battery-charging  sta- 
tion, and  a  commodious  administration  building. 

For  the  use  of  the  Quartermaster  Department  there  were  planned 
six  warehouses,  each  160  ft.  wide  and  1 200  ft.  long,  and  two  open 
sheds  of  the  same  size,  but  work  on  the  latter  was  stopped  at  the 
time  of  the  Armistice.  The  warehouses  are  of  brick  and  hollow-tile 
wall  construction,  with  wood  posts  supporting  a  wood  roof,  and  are 
only  one  story  in  height.  They  are  divided  by  fire-walls  100  ft.  apart, 
making  twelve  rooms  to  a  building.  A  complete  sprinkler  system  is 
provided  for  these  buildings.  On  each  side  of  each  warehouse  there 
are  railroad  tracks  and  team  or  motor  driveways.  One  of  the  buildings 
is  two  stories  in  height  for  about  one-third  of  its  length,  and  this 
second  floor  is  used  as  the  Administration  Office  for- the  officer  in  charge. 
The  warehouses  are  parallel  to  each  other  and  normal  to  the  dock, 
which  extends  along  the  shore  of  the  river;  all  the  warehouses  are 
joined  ^y  a  long  head-house,  which,  in  turn,  gives  directly  on  the  dock. 

The  dock,  which  is  a  marginal  wharf,  extends  from  the  southerly 
side  of  the  first  warehouse,  in  a  northeasterly  direction  (following  the 
river  bank)  about  3  300  ft.  It  was  originally  planned  to  be  of  con- 
crete piles  with  a  reinforced  concrete  deck,  but  the  plans  were  modi- 
fied, and  it  has  been  constructed  of  creosoted  piles  with  a  timber  deck. 
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A  standard  gauge  track,  running  tlie  entire  length  of  the  dock,  con-  Mr. 
nects  at  both  ends  with  the  tracks  on  shore.  For  handling  freight 
between  warehouses  or  to  ships,  storage-battery  trucks  have  been  pro- 
vided. Each  carries  about  a  ton,  and,  in  turn,  can  haul  several  loaded 
trailers.  Along  the  front  of  the  dock,  for  its  entire  length,  wood 
sheathing  has  been  driven,  forming  a  bulkhead,  behind  which  has  been 
deposited  the  material  pumped  up  by  the  di-edges  in  deepening  and 
widening  the  channel.  In  this  manner  a  large  area  of  marsh  land, 
overflowed  at  high  tide,  has  been  reclaimed,  and  the  fill  serves  as  a 
protection  for  certain  untreated  piles  which  were  driven,  the  teredo 
being  very  active  in  the  Cooper  River. 

The  water  supply  for  Charleston  is  obtained  from  the  upper  reaches 
of  Goose  Creek,  and  impounded  by  a  dam  approximately  20  miles  from 
the  city.  Because  of  the  greatly  increased  demands  for  water  since 
early  in  1917,  and  on  account  of  the  very  dry  summer  of  1918,  the 
supply  proved  entirely  inadequate  for  the  needs  of  the  Terminal,  and 
plans  for  increasing  it  were  made  early.  Two  wells  were  sunk  in  the 
Eemount  area  and  one  near  the  Quartermaster  warehouses;  these  are 
from  441  to  535  ft.  deep,  and  supply  a  very  good  water,  slightly 
impregnated  with  sulphur.  In  addition  to  these  wells,  an  arrange- 
ment was  entered  into  with  the  City  of  Charleston  for  increasing  its 
supply,  with  Government  aid.  A  dam  has  been  constructed  across  the 
head-waters  of  the  Ashley  River  and  a  24-in.  conduit  of  wood  staves 
has  been  laid  along  the  Charleston- Sumraerville  Highway,  connecting 
with  the  supply  pipes  leading  into  the  Terminal.  The  reservoir  for 
the  Terminal  consists  of  five  circular  wood  tanks,  on  concrete  founda- 
tions, each  having  a  capacity  of  200  000  gal.  These  tanks  are  near  the 
pumping  station,  and  the  water  is  distributed  from  the  latter  through 
cast-iron  pipes  varying  from  16  to  6  in.  in  diameter,  for  drinking, 
sanitary,  and  fire  purposes.  Some  12-in.  wood-stave  pipe  is  used 
between  the  24-in.  main  in  the  highway  and  the  reservoir.  There  are 
eighty-nine  hydrants  distributed  about  the  grounds.  A  10-in.  pipe 
runs  along  the  entire  length  of  the  dock,  the  head-house  has  a  10-in. 
wrought-iron  main,  and  the  warehouses  are  protected  by  sprinklers, 
the  supply  for  the  latter  being  contained  in  a  200  000-gal.  elevated 
steel  tank  near-by. 

During  construction,  temporary  mains,  up  to  and  including  3  in. 
in  diameter,  were  laid  through  the  Ordnance  area  for  mixing  concrete, 
and  1  and  2-in.  pipes  supplied  water  to  the  inhabitants  of  the  tem- 
porary camp.  All  these  pipes  have  been  removed.  Permanent  bar- 
racks for  the  use  of  stevedores  (troops  or  civilians)  have  been  erected, 
and  in  separate  buildings  there  are  lavatories  and  toilet  facilities, 
similar  to  those  at  the  several  cantonments.  There  has  also  been  con- 
structed  a   power-house   and   refrigerating   plant,    and   a   commodious 
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Mr.      fire-enc^ine   house,    containing    a    new    model,    chemical,    motor-driven 

Boucher,  ^^^gj^^; 

The  Terminal  was  constructed  jointly  by  The  Degnon  Contracting 
Company  and  The  Mason  and  Hanger  Contracting  Company,  on  a 
cost-plus-fee  basis,  under  the  direction  of  the  Construction  Division 
of  the  War  Department. 

Mr.  Morris  Knowles,*  M.  Am.  Soc.  C.  E. — The  speaker  has  had  the 

■  opportunity  of  reading  a  report  by  M.  R.  Scharif,  Assoc.  M.  Am.  Soc. 
C.  E.,  on  the  water  supply  in  the  region  of  Brest,  and  is  impressed  with 
the  accuracy  of  the  statement  relative  to  the  materials  and  other  facilities 
for  water  supply  protection  in  France  being  far  less  adequate  and  com- 
plete than  were  those  for  similar  work  done  in  the  United  States.  It 
must  have  been  true  that  much  of  this  work  was  carried  on  with  insuffi- 
cient quantities  of  absolutely  essential  materials. 

The  speaker  cannot  refrain  from  adding  a  word  of  commendation 
for  the  work  of  Col.  Maury  and  his  associates,  or  from  expressing  his 
gratification  at  having  had  the  opportunity  to  serve  in  the  Cantonment 
Construction  Division  water  supply  work  under  the  direction  of  Col. 
Maury ;  and,  in  commending  this  work,  he  wishes  to  speak  especially  of 
the  independence  and  foresight  with  which  Col.  Maury  and  his  staff 
assumed  the  responsibility  of  fixing  the  limit  of  use  of  water  to  be 
allowed  in  design.  All  know  how  difficult  it  is,  in  municipal  water 
supply  work,  to  convince  people  that  a  limited  quantity  of  water  con- 
stitutes a  reasonable  supply,  and  to  combat  the  old  fallacy  that  water 
should  be  as  free  as  air.  There  is  no  doubt  that  many  felt,  at  the  time 
of  this  decision,  as  the  speaker  did  himself,  that  there  was  serious  doubt 
whether  a  limitation  of  designs  and  installations  to  a  basis  of  50  or 
55  gal.  per  capita  per  day  could  be  successfully  applied.  It  is  clear  that 
the  success  which  justified  this  decision  was  due,  in  a  large  measure, 
to  the  restrictive  measures  inaugurated  for  preventing  excessive  use 
and  for  distributing  the  peak  loads  by  planning  hours  of  use  for 
various  purposes.  It  would  be  interesting  if  Col.  Maury  would  enlarge 
on  these  restrictions  in  his  paper,  and  on  the  difficulties  encountered 
in  enforcing  them  because  of  conflicting  military  orders  by  the  com- 
manding officers  of  troops.  In  the  speaker's  experience,  considerable 
difficulty  was  encountered  from  this  source,  and,  as  a  result,  a  shortage 
of  water  occurred  during  certain  hours  of  the  day  for  a  large  part  of 
the  time. 

The  method  of  supervising  the  work  of  which  Mr.  Fuller  spoke 
was  certainly  admirable,  in  that  it  offered  many  helpful  services  while 
leaving  to  those  at  the  different  camps  a  large  measure  of  discretion 
and  responsibility.  It  was  not  always  altogether  easy,  however,  to 
confine  this  supervision  within  the  limits  of  this  conception.  If  time 
*  Pittsburgh,  Pa. 
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liad  been  available  to  discuss  every  question,  close  supervision  and  J>^J^;jgg 
detailed  review  would  undoubtedly  have  resulted  in  more  perfect  and 
ji-cnerally  satisfactory  designs.  Under  the  circumstances,  however, 
when  everything  had  to  be  done  in  haste,  it  was  inevitable  that  such 
close  supervision  and  detailed  review  should  have  been,  in  some  cases, 
impossible,  and,  in  other  cases,  the  cause,  either  of  delay,  or  of 
resultant  designs,  suggesting  the  presence  of  two  different  and  incom- 
pletely harmonized  conceptions  of  the  situation. 

One  of  the  most  troublesome  problems  in  connection  with  canton- 
ment water  supply  was  the  provision  of  a  temporary  supply.  In  the 
beginning  there  was  a  tendency  to  commence  work  at  different  points, 
without  consideration  of  the  difficulty  or  impossibility  of  supplying 
water  at  these  points  from  any  reasonably  near  source.  Similar  dif- 
ficulties were  encountered  with  the  construction  camps,  which  grew 
very  rapidly,  and  with  the  National  Guard  units  which  arrived  on  the 
ground  early  for  the  purpose  of  establishing  guards  and  protecting 
property.  Frequently  these  latter  units  were  commanded  by  officers 
of  limited  military  experience  who  would  wish  to  select  camp  sites 
which  were  not  well  adapted  for  the  supply  of  water  and  the  disposal 
of  wastes.  One  of  the  things  that  kept  the  supervising  engineer 
busiest  at  the  beginning  of  the  work  was  the  location  of  such  units  so 
as  to  utilize  in  the  best  way  the  natural  resources,  and  especially  the 
shallow  underground  water  resources,  of  the  site.  In  spite  of  every 
effort,  it  was  often  impossible  to  avoid  supplying  such  camps  by 
transporting  water  in  carts. 

Referring  to  Mr.  Smith's  remarks  about  contracts,  the  speaker  is 
ill  agreement  with  all  those  with  whom  he  has  been  associated  on  war 
time  construction  work  in  believing  that  the  form  of  contract  used 
was  the  only  one  that  could  have  been  successful  under  the  circum- 
stances. In  the  same  way,  it  was  necessary  to  have  similar  contracts 
for  the  housing  developments  which  were  constructed  by  various  govern- 
mental agencies  for  the  emergency.  It  does  not  follow,  however,  that 
such  contracts  are  desirable  for  work  of  this  character  carried  out  under 
more  nearly  normal  conditions — although  the  speaker  believes  that  it 
is  possible  to  draft  contracts  based  on  cost-plus-a-sliding-scale  fee, 
which  may  be  advantageous  at  all  times.  The  Emergency  Fleet  Cor- 
poration, with  which  the  speaker  has  recently  been  associated,  is 
canceling  many  of  its  housing  development  contracts  on  the  cost-plus 
basis  and  letting  the  work  anew  on  the  vmit-price  basis.  ISIot  only  has 
this  been  the  means  of  saving  a  great  deal  on  overhead  charges,  but  it 
is  gratifying  to  know  that  prices  are  being  secured  on  the  unit-price 
basis  much  lower  than  cost  would  have  been  if  the  work  had  been 
continued  on  the  cost-plus  basis. 

In  conclusion  the  speaker  desires  to  express  his  gratification  at 
having  had  the  opportunity  of  being  connected  with  the  cantonment 
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Mr.  -work — a  feeling  -whicli  he  is  sure  ^iU  grow  as  Time  goes  on  and 
as  the  tronbles  connected  with  the  work  are  replaced  in  his  memory 
by  the  more  pressing  ones  of  other  work. 

Mr^_  H.  F.  Dr>-HAM*  M.  Am.  Soc.  C.  E.  (by  letter). + — An  important 
item  in  this  interesting  paper  is  the  allowance  of  50  gal.  per  capita. 
Every  superintendent  and  manager  of  water-works  has  estimated  the 
reduction  in  waste  if  he  could  have  his  consumers  placed  under 
military  discipline.  All  hare  some  knowledge  of  the  subject. 
Eigures  from  the  average  city  are  misleading,  because  they  are 
obtained  by  using  the  population  as  a  factor,  whereas  many  people 
may  obtain  supplies  from  deep  wells  or  other  sources.  A  correction 
would  increase  the  per  capita  allowance,  but  the  cantonment  figures 
are  definite.  Although  a  few  cities  like  Eall  River,  Mass.,  and 
Providence,  E.  I.,  could  have  been  cited  as  object  lessons,  courage  was 
necessary  in  order  to  estimate  as  low  as  50  gaL 

The  reply  t-o  one  question — ^which  may  not  be  a  fair  one — ^would 
be  of  great  interest:  With  the  experience  thus  far  gained,  would  the 
author,  on  a  similar  demand  for  advice  to  the  Government,  recommend 
the  same  per  capita  allowance? 

It  would  also  be  interesting  to  know  to  what  extent  the  force-main 
capacities  were  determined  by  fire-protection  needs,  and  whether  extra 
high  pressure  at  the  pumps  was  used  in  order  to  provide  for  the  domestic 
supply  during  such  a  short  period  as  a  fire  might  continue, 

Mr.  _  George  A  .Johxso^t.*  M.  Am.  Soc.  C.  E.  (by  letter). § — The  highly 
imjKjrtant  functions  performed  by  Col.  Maury  in  connection  with  the 
great  work  of  the  Construction  Division  of  the  Army,  makes  note- 
worthy his  becoming  modesty  in  describing  his  participation  in  the 
unparalleled  aehievemeats  of  the  Division  and  the  happy  manner  in 
which  he  shares  his  very  creditable  record  with  his  associates.  It 
appears  to  be  pretty  well  recognized  at  this  time  that  the  Construction 
Division  as  a  whole  accomplished  a  feat  imequaled  in  the  building 
history  of  the  world,  and.  in  this  performance,  Col.  Maury  is  clearly 
correct  in  the  premise  that  there  is  ample  credit  and  glory  for  aU  who 
had  a  hand  in  it. 

The  rank  and  file  of  the  Division,  in  addition  to  the  material  work 
they  accomplished,  established  still  another  record  of  quite  a  different, 
and  perhaps  of  quite  as  noteworthy,  a  character.  As  pajyer  advertisers 
of  their  Division  they  made  a  sorry  record,  and  as  seekers  after  the 
plaudits  of  the  public,  they  were  almost  a  total  loss.  Probably  no  such 
aggregation  of  "go-getters"  and  "do-it-nows"  was  ever  before  brought 
together,  and  the  conspicuous  absence  of  endeavors  to  secure  personal 

•  Xew  Tork  City. 

^  P.ecejved  by  the  Secretary,  April  11th,  1919. 

t  Col.,  Qnartennaster  Corps,  U.  S.  A.,  Constr.  Div.,  "Washington,  D.  C. 

J  p^..^u_,^  y.y  -v,^  =^rr»tarT,  May  I2th    IE'19. 
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benefit  from  tlie  work  they  were  doing  in  the  great  emergency  redounds      Mr, 
to  the  credit  of  the  organization  as  substantially  proving  that  they  were    °  °*°°' 
laboring  unselfishly  to  serve  their  country  first,  last,  and  all  the  time. 

On  reading  Col.  Maury's  paper  one  may  at  first  thought  conclude 
that  with  such  utterly  unprecedented  methods  of  providing  water  sup- 
ply facilities  in  the  camps  and  cantonments  as  were  of  necessity 
followed  in  1917,  inadequacies,  inapplicable  features  of  importance,  and 
structural  inferiorities  would  make  the  road  of  the  operating  man 
who  came  after  the  intensive  builder,  a  rocky  one  indeed.  The  writer 
was  that  man,  and  when  he,  like  Col.  Maury,  was  wired  into  the  service 
(not  by  the  time-consuming  telegraphic  process  applied  in  Col. 
Maury's  case,  but  by  the  quick  acting  telephone),  he  contemplatively 
reviewed  on  the  train  the  probable  formidable  array  of  difficulties  to 
be  overcome  because  of  the  very  nature  of  the  problem,  and  the 
obstacles  to  success  which  he  might  reasonably  expect  to  encounter,  due 
solely  to  the  speed  with  which  the  various  systems  had  been  put 
together. 

Before  he  was  made  Assistant  to  Col.  C.  D.  Hartman,  Officer  in 
Charge  of  the  Maintenance  and  Repair  Division,  the  writer  was  in 
direct  charge  of  the  Water  and  Sewage  Section  thereof,  and,  as  such, 
exercised  supervisory  control  over  the  water  supplies  in  about  400 
military  establishments.  In  the  permanent  establishments  the  popula- 
tion to  be  served  increased  materially,  following  the  declaration  of 
war,  of  course,  and,  in  each  case,  provision  for  adequate  and  pure 
water  supplies  had  to  be  made,  in  order  to  keep  step  with  the  require- 
ments, and  a  little  ahead  of  them.  In  the  camps  and  cantonments, 
although  the  problem  was  one  involving  entirely  new  construction, 
two 'factors  introducing  important  complications  had  to  be  faced  and 
solved  satisfactorily,  namely,  to  get  the  systems  functioning  on  time 
and  to  provide,  so  far  as  was  humanly  possible,  for  the  fluctuating 
population. 

It  is  remarkable  at  this  date  to  review  the  events  following  Sep- 
tember, 1917,  when  the  first  increments  of  the  new  army  began  to  arrive 
at  the  camps.  The  water  systems  were  made  ready  in  time;  the  sup- 
ply was  sufficient  and  pure ;  and  fire  protection  well  cared  for  by  ample 
water  pressures.  All  the  water  systems  had  been  designed  on  a  basis 
of  a  certain  fi:xed  estimated  number  of  troops  and  animals  at  each 
individual  camp,  and  a  factor  of  safety  of  2.85  times  the  average 
demand  allowed  in  order  that  peak  load  consumptions  might  be  antici- 
pated satisfactorily. 

The  rapidly  fluctuating  camp  population  was  perhaps  the  most 
difficult  problem  for  the  operator  to  meet,  and  a  matter  which  the 
designers  of  the  water  systems  could  not  anticipate  with  precision. 
A  notable  case  in  this  line  was  Camp  Dix  which  was  laid  out  in  all  its 
parts  for  a  maximum  population  of  less  than  45  000.     At  3  P.  M.,  on 
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one  day,  the  population  was  44  000.  At  10.00  a.  m.,  the  day  following, 
it  was  60  000.  The  population  of  a  small  city  had  been  moved  in  over 
night.  How  many  city  water  superintendents  have  ever  had  such  a 
problem  to  meet  ?  With  the  facilities  provided  by  the  designers  and  the 
exercise  of  considerable  resourcefulness  on  the  part  of  the  Utilities 
Officer,  however,  every  man  was  adequately  supplied  with  water,  and  fire 
protection  requirements  were  met. 

The  water  systems  at  all  the  military  establishments  were  equal  to 
the  demands  made  on  them.  Naturally,  in  some  cases,  additional  storage 
had  to  be  provided,  more  pumping  capacity,  and  similar  augmentations 
made  in  the  original  systems,  but  the  outstanding  fact  is  that,  as  a 
whole,  these  water  systems,  conceived  over  night  as  it  were  (a  fact  con- 
firmed by  Col.  Maury's  description  of  the  work  at  Camp  Lewis),  built 
in  a  mere  fraction  of  the  time  usually  required  for  such  work,  and 
called  on  to  function  satisfactorily  from  the  start,  did  what  they  were 
expected  to  do.    It  was  little  short  of  a  miracle  that  they  did. 

At  the  close  of  1918,  the  Maintenance  and  Repair  Division  of  the 
Construction  Division  of  the  Army  had  charge  of  the  operation  and 
maintenance  of  the  water  supply,  sewerage,  electrical,  heating,  refrigera- 
tion, and  fire-fighting  plants  and  systems,  and  the  maintenance  of  the 
buildings  and  roads,  in  46  camps  and  cantonments,  51  hospitals,  66 
border  stations,  25  supply  depots  and  terminals,  and  271  regular  mili- 
tary posts,  and,  for  its  uses  during  the  fiscal  year  ending  June  30th, 
1919,  funds  to  the  amount  of  $62  400  000  were  allotted.  Its  field  force, 
concerned  solely  in  such  operation  and  maintenance  work  at  these 
points,  numbered  452  commissioned  officers  and  16  559  enlisted  men. 
In  the  head  office  in  Washington,  there  were  20  commissioned  officers 
and  126  civilians  at  the  close  of  1918. 

At  each  completed  project,  in  charge  of  the  operating  force,  there 
is  an  officer  selected  on  his  record  in  civil  life  in  the  management  of 
public  utilities,  holding  a  position  comparable  to  that  of  city  manager, 
but  with  detailed  responsibilities  and  duties  far  transcending  those  of 
such  an  official.  Indeed,  he  is  a  composite  of  city  manager,  city  engi- 
neer, fire  marshal,  street  and  building  inspector,  manager  of  municipal 
water-works  and  sewers,  telephone  and  electric  supply  companies,  and 
cold  storage,  besides  being  general  all-around  handy-man  to  whom 
everybody  comes  to  get  anything  fixed. 

The  local  field  organization  is  military  in  its  character,  and  was 
worked  out  with  a  view  to  obtaining  the  greatest  efficiency  and  the 
best  results  with  a  minimum  of  personnel  and  expense.  A  major  is 
usually  placed  in  charge  of  this  highly  important  work,  and  has  as 
assistants  a  number  of  commissioned  officers  of  lower  rank.  For 
operative  and  clerical  assistants,  there  is  a  detachment  of  enlisted 
men,  the  number  depending  on  the  size  of  the  project,  but  varying  from 
oOO  to  800  in  various  camps  and  cantonments. 
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Each  utilities  officer  maintains  in  his  office  a  "trouble  department"  Mr. 
— a  desk  over  which  passes  every  complaint  of  whatever  nature  and 
every  request  for  repairs  and  replacements.  In  addition  to  the  written 
communications  received,  the  number  of  telephone  calls  in  the  trouble 
department  at  each  camp  averages  several  hundred  per  day.  All  the 
work  is  supervised,  co-ordinated,  and  administered  from  the  Washing- 
ton office.  Refinements  and  economies  are  constantly  worked  out,  and 
their  effect  is  always  toward  giving  the  greatest  service  with  a  mini- 
mum expenditure  of  public  funds.  The  Maintenance  and  Repair  Divi- 
sion of  the  Construction  Division's  office  is  really  a  huge  service  organ- 
ization, operating  for  the  benefit  of  more  than  a  million  persons  in 
several  hundred  locations,  and  designated  to  supply  them  with  every 
convenience  and  comfort  incident  to  their  existence  as  soldiers. 

Failure  in  the  great  task  delegated  to  the  Construction  Division 
of  the  Army  was  freely  predicted,  but  the  seemingly  impossible  was 
done  effectually  and  economically.  No  greater  tribute  can  be  paid  to 
those  whose  ability,  untiring  energy,  and  unselfish  devotion  were 
directly  responsible  for  the  successful  performance  of  the  colossal  task 
of  building  the  camps  and  cantonments  in  which  to  train  the  new  army, 
and  the  other  facilities  required  to  make  ready  its  translation  to  French 
soil,  than  to  say  that  they  w^ere  not  found  wanting  in  the  supreme 
undertaking  to  which  the  nation  had  dedicated  itself.  Not  only  this, 
they  have  managed  uniformly  the  hundreds  of  military  establishments 
built  by  them  in  a  fashion  calculated  to  inspire  improvement  in  exist- 
ing methods  of  doing  work  along  more  or  less  parallel  lines  in  civil 
life. 

F.  R.  Harris,*  M.  Am.  Soo.  C.  E.  (by  letter). +— Although  this  Mr.^ 
paper  necessarily  is  of  such  a  brief  and  general  character  that  what 
the  writer  is  about  to  state  can  hardly  be  considered  in  the  nature 
of  a  discussion  of  its  technical  details,  nevertheless,  he  would  like 
to  add  his  praise  to  the  high  character  of  the  work  performed  by  the 
Construction  Division  of  the  Army,  and  especially  to  the  very  excel- 
lent results  t)roduced  by  Col.  Maury,  as  Advisory  Engineer  in  general 
charge  of  the  water  supply  development  in  coilnection  with  the  can- 
tonments and  other  kindred  work.  It  was  certainly  of  the  greatest 
benefit  to  the  country  that  the  services  of  such  able  experts  as  the  author 
and  others  whom  he  has  mentioned  as  having  assisted  him,  were  made 
available  to   the   Government. 

During  the  early  part  of  the  war,  the  strenuous  efforts  of  the 
United  States  to  expedite  its  military  programme  resulted  in  the 
concentration  of  work  in  various  locations  along  the  Atlantic  seaboard. 
In   some   places  this   concentration   resulted  in   congestion   and   over- 

*  Rear-Admiral,  C.  E.  C,  U.  S.  N.,  Norfolk,  Va. 
t  Received  by  the  Secretary,  August  14th,  1919. 
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Mr.  crowding  so  that  in  the  smaller  communities  what  are  known  as  public 
■  utilities  were  thoroughly  incapable  of  meeting  the  demands  of  the  mili- 
tary and  civil  population  congregating  around  these  centers.  This 
was  especially  so  in  and  around  the  Port  of  Norfolk  (using  the  word 
"JSTorfolk"  as  a  designation  to  embrace  the  Port  of  Hampton  Eoads). 
The  Port  of  New  York  was  being  used  to  its  greatest  capacity.  It  was 
so  greatly  developed  and  had  been  built  up  so  normally  that  it  was 
not  susceptible  of  great  expansion.  The  port  facilities  which  Hampton 
Eoads  offered,  were  naturally  great,  but  undeveloped. 

On  the  Newport  News  side,  the  War  Department  had  undertaken 
the  construction  of  general  embarkation  camps,  animal  embarkation 
camps,  corrals,  storehouses,  hospitals,  and  various  other  necessary 
works.  On  the  Norfolk  side,  it  started  a  huge  new  Army  Supply  Base, 
took  over  the  terminals  of  the  Norfolk  and  Western  Railway,  and 
proceeded  to  develop  and  enlarge  these  for  an  Engineers'  Material 
Embarkation  Depot.  At  Pig  Point,  near  the  mouth  of  the  Nanse- 
mond  River,  it  planned  a  large  Ordnance  Embarkation  Station; 
later,  at  Camp  Abram  Eustis,  on  the  Newport  News  side,  it  con- 
structed one  of  the  largest  of  the  artillery  encampments  and  proving 
grounds. 

The  Navy  Department  had  well  under  way  the  plans  for  enlarging 
and  rebuilding  the  Norfolk  Navy  Yard,  the  construction  at  Sewall's 
Point,  on  Hampton  Roads,  of  a  Naval  Operating  Base,  a  great  exten- 
sion of  the  Naval  Magazine,  and,  later,  the  construction,  in  the  vicinity 
of  Yorktown,  of  a  Fleet  Fuel  Oil  Reserve  Depot  and  Ordnance  Sta- 
tion. Directly  to  the  north  of  this,  the  War  Department,  under 
contract  with  the  du  Ponts,  planned  a  huge  shell-loading  plant  at 
Penniman.  The  Navy  Department  and  Shipi^ing  Board  jointly  under- 
took great  extensions  in  the  Newport  News  Shipbuilding  Plant,  and, 
incidentally,  the  various  Departments  interested  took  over  for  opera- 
tion in  connection  with  the  Railroad  Administration  the  large  coaling 
plants  of  the  Chesapeake  and  Ohio,  Norfolk  and  Western,  and  Vir- 
ginian Railroads. 

All  these  construction  activities  starting  at  or  about  th5  same  time, 
and  entailing  together  a  cost  of  approximately  $200  000  000  taxed 
this  community  far  beyond  its  capacity  to  furnish  the  requisite 
labor,  house  the  labor  furnished,  and,  considering  the  military  per- 
sonnel on  the  Newport  News  side,  amounting  usually  to  about 
50  000,  and  the  naval  personnel  on  the  Norfolk  side,  amounting 
probably  to  20  000  men,  resulted  in  practically  a  complete  breakdovTn 
of  all  community  utilities  such  as  transportation,  electric  power  and 
light,  roads,  water  supply,  etc. 

In  the  earliest  days  of  this  problem,  Col.  Maury,  acting  for  the 
Construction  Division  of  the  Army,  attempted  the  task  of  expanding 
and  extending  the  water  supply  in  the  vicinity  of  the  Port  of  Embarka- 


Papers.]    DISCUSSION  :   WATER  SUPPLY  FOR  CAXTONMENTS,  ETC.  G69 

tion  at  Newport  Xews,  and  began  to  study  the  problem  of  the  Xorfolt     Mr 
water  supply.     Practically,  single-handed,  he  obtained  much  informa-  ^*'■"^• 
tion  for  future  use  and  did  much  good  on  the  Xewport  Xews  side 
within  the  limited  funds  and  authority  at  his  disposal. 

The  conditions  of  congestion  previously  enumerated  resulted  in  the 
inevitable.  Xone  of  the  work  on  the  programme  could  be  pushed,  there 
were  insufficient  men,  materials,  and  resources,  to  push  all  of  them  at 
once,  and  as  there  was  no  priority  as  to  which  should  be  done  first  and 
no  organization  to  plan  for  systematizing  the  work,  orders  for  which 
had  been  issued  by  several  different  Departments  and  Bureaus  act- 
ing independently  of  one  another,  congestion,  waste,  and  a  most  serious 
labor  turn-over  resulted.  The  two  military  Departments,  War  and 
Xavy,  finally  attempted  to  correct  the  difficulties  by  appointing  a 
representative  of  each  Department  to  confer  and  agree  on  priorities, 
etc.  Later,  this  was  expanded  into  what  was  known  as  the  Board  of 
Control,  War  Construction  Activities,  in  which  the  War  and  Xavy 
Departments,  the  Department  of  Labor,  U.  S.  Housing  Corporation, 
U.  S.  Employment  Service,  Railroad  Administration,  Fuel  Adminis- 
tration, Shipping  Board,  Emergency  Fleet  Corporation,  and,  later, 
the  War  Industries  Board,  were  represented,  of  which  Board  the 
writer  became  President.  The  agreement  as  to  the  organization 
of  this  Board  and  its  scope  and  authority  was  subscribed  to  by  the 
Secretaries  or  heads  of  these  various  Departments,  and  an  attempt 
was  made  through  it  to  co-ordinate  the  efforts  in  the  Hamp- 
ton Eoads  District  for  the  general  good,  with  the  idea  of  advancing 
the  war  construction  programme.  This  Board  soon  gave  its  attention 
to  the  conditions  of  congestion  and  to  the  inadequacy  of  the  utilities 
serving  the  port.  Funds  were  secured  through  the  instrumentality  of 
the  Chief  Executive  from  the  various  Government  Departments 
interested,  and  allotted  to  the  performance  and  securing  of  adequate 
water  supply,  transportation,  light  and  power,  roads,  etc.  The  writer 
then  first  became  acquainted  with  Col.  Maury,  and  was  guided  and 
advised  by  him  relative  to  the  needs  for  water  supply  extension  in 
the  District.  Col.  Maury  also  played  a  large  part  in  the  plans  and 
programme  finally  decided  on  and  approved  for  securing  potable 
water  to  meet  the  demands  of  the  Port  of  Norfolk. 

In  this  preliminary  work,  it  is  only  fair  to  state  that  the  services 
of  Maj.  J.  A.  Bensel,  Corps  of  Engineers,  U.  S.  A.,  Past-President, 
Am.  Soc.  C.  E.,  who  had  been  assigned  to  the  Board  as  an  assistant, 
contributed  largely  and,  in  fact,  first  brought  to  the  Board's  atten- 
tion the  conditions  with  respect  to  the  water  supply  and  the  absolute 
need  of  taking  immediate  steps  to  secure  its  extension  and  enlarge- 
ment, as  an  alternative  to  seriously  hampering  the  War  Department's 
plans  with  respect  to  the  use  of  the  port  for  the  embarkation  of  the 
assigned  quota  of  military  forces  to  be  transported  to  France. 
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Mr.  Col.  Maury  impressed  the  writer  at  the  conference  at  Washington 

^'^^^^'  so  favorably  with  his  thorough  knowledge  of  local  conditions,  and 
his  familiarity  with  what  was  needed,  that,  in  the  allocation  of  the 
improvement  in  water  supply  of  the  port,  the  writer  advocated  that 
this  work  be  entrusted  to  the  Construction  Division  of  the  Army, 
with  the  understanding  that  Col.  Maury  was  to  give  it  his  general 
supervision.  Under  that  arrangement  Col.  Maury  took  up  the  nego- 
tiations and  planned  the  work  for  the  extension  of  the  Newport  News 
water  supply,  thus  practically  trebling  its  original  capacity,  the  ex- 
tension of  the  Portsmouth  water  supply  on  about  the  same  basis,  and  a 
co-ordination  of  the  two  separate  water  supplies  of  the  City  of  Norfolk, 
with  a  view  to  placing  them  under  one  management.  All  this  work, 
which  is  now  completed,  or  rapidly  nearing  completion,  although 
not  carried  out  to  its  fullest  extent  on  account  of  the  end  of  the  war, 
has  involved  an  expenditure  of  upward  of  $5  000  000.  Considering 
the  limited  time  and  the  various  other  difficulties  which  the  writer 
■  has  not  time  to  enumerate,  but  which  are  common  to  war  construction 
activities  undertaken  in  times  of  such  great  stress,  the  work  has  been 
well  carried  out  to  the  great  credit  of  Col.  Maury  and  the  organization 
which  he  represented. 

The    writer    desires   principally    to    state,    as    a   matter    of   record, 
his  appreciation  of  Col.  Maury's  zeal,  untiring  effort,  and  willingness, 
imder  the  most  adverse  conditions,  to  carry  out  the  very  great  public 
service  that  he  performed. 
Mr,  Maurice  R.  Scharff,*  Assoc.  M.  Am.  Sue.  C.  E.  (by  letter). f— As 

Seharff.  _^_^_^^  ^j^^  worked,  as  far  as  water  supply  was  concerned,  under  the  super- 
vision of  Col.  Maury  in  the  stirring  days  of  July  to  October,  1917, 
the  writer  desires  to  express  his  appreciation  of  having  had  the  oppor- 
tunity to  take  part  in  the  fine  work  of  the  Cantonment  Construction 
Division,  and  the  pleasure  with  which  he  will  always  remember  the 
helpful  attitude  of  the  Washington  office.  Perhaps  its  greatest  help- 
fulness lay  in  the  fact  that  the  plan  of  operation,  as  described  in  the 
paper,  was  not  always  strictly  enforced  and  that  a  large  measure  of 
freedom  was  left  to  the  Supervising  Engineers  in  planning  and  con- 
structing the  work,  while  the  supervision  of  the  Washington  office 
was  confined  to  the  enforcement  of  general  standards  and  to  help  in 
securing  rapid  deliveries  of  materials. 

The  conditions  under  which  the  writer  served  as  Deputy  in  Charge 
for  Morris  Knowles  Incorporated,  Supervising  Engineers  at  Camp 
McClellan,  Anniston,  Ala.,  illustrate  very  well  the  impossibility  of 
submitting  plans  and  reports  to  Washington  and  awaiting  decisions 
and  preparation  of  bills  of  material  in  the  Washington  office.  When 
the  writer  arrived  on  the  ground  on  July  16th,  1917,  the  site  for  the 

*  Pittsburgh,  Pa. 

t  Received  by  the  Secretary,  September  2d,  1919. 
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camp  wa.s  not  yet  selected,  although  arrangements  had  been  completed  Mr. 
by  the  local  Chamber  of  Commerce  for  the  purchase  of  a  large  tract  of  °^*'^'^- 
property  which  offered  a  number  of  possible  locations  for  a  divisional 
camp.  Within  the  ensuing  two  weeks,  the  site  was  selected,  the 
general  plan  of  the  camp  outlined,  railroad  connections  arranged  for, 
and  construction  on  the  first  unit  started  by  the  contractor.  During  the 
same  time,  a  decision  was  reached  to  secure  a  water  supply  by  con- 
nection to  the  mains  of  the  water  company  supplying  the  City  of 
Anniston.  by  the  construction  of  a  booster  station  and  reinforcing 
and  supply  mains,  32  000  ft.  in  length.  About  August  1st,  word  was 
received  that  water  must  be -made  available  in  the  camp  for  the  troops 
who  would  commence  to  arrive  on  August  15th.  The  delivery  and  dis- 
tribution of  the  pipe  commenced  the  same  day;  pipe-laying  started  on 
August  4th;  and  although  two  days  of  rain  intervened,  on  which  no 
pipe  was  laid,  the  line  was  tied  in  and  an  ample  supply  of  water  for 
the  first  troops  delivered  to  the  camp  by  August  15th. 

Some  further  facts  about  this  water  supply  system  are  of  possible 
interest,  as  illustrating  the  extent  to  which  the  design  and  construc- 
tion were  controlled  by  conditions  other  than  those  which  would  apply 
in  ordinary  practice.  The  source  of  supply  of  the  water  company  sup- 
plying the  City  of  Anniston  is  Coldwater  Spring,  a  great  spring 
gushing  out  of  the  limestone  and  said  to  have  a  flow  of  25  000  000 
gal.  per  day.  Water  taken  from  this  spring  is  pumped  to  a  distributing 
reservoir  at  such  an  elevation  as  to  give  a  static  head  at  the  camp  site 
of  more  than  50  lb.  per  sq.  in.  The  largest  size  of  pipe  which  there 
was  any  possibility  of  obtaining  within  the  requisite  time,  however, 
was  10  in.  in  diameter,  and  this  size  was  selected  on  the  basis  of  pos- 
sible deliveries,  without  regard  for  the  fact  that  theoretical  computa- 
tions appeared  to  indicate  that  a  larger  size  might  have  been  more 
economical.  With  this  size  of  pipe,  it  was  estimated  that  at  the 
assumed  maximum  daily  rate  of  draft  — 1  500  000  gal. —  a  pressure  of 
not  less  than  30  lb.  per  sq.  in.  could  be  maintained  at  the  site  selected 
for  the  location  of  a  booster  station,  which  would  be  sufficient  to  main- 
tain domestic  service  to  the  sections  of  the  city  and  suburbs  dependent 
on  this  portion  of  the  distribution  system;  and  that  by  raising  the 
pressure  at  the  booster  station  to  130  lb.  per  sq.  in.,  this  quantity 
could  be  delivered  to  the  camp  with  a  resultant  pressure  at  the  camp 
site  of  50  lb.  per  sq.  in. 

Another  feature  of  the  water-works  system  at  Camp  McClellan, 
which  was  controlled  entirely  by  the  time  limit  set  for  completion, 
was  the  location  of  the  10-in.  supply  main  which  followed,  for  the 
greater  portion  of  its  length,  the  existing  tracks  of  the  Southern 
Railway  and  the  connecting  line  constructed  for  the  service  of  the 
divisional  camp.  A  location  approximately  4  500  ft.  shorter  would  have 
been  available  by  following  some  of  the  existing  country  roads,  but  as 
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Mr.  these  roads  were  practically  impassable  for  heavy  traffic,  it  would  have 
^  *'  ■  been  impossible  to  complete  the  delivery  of  the  pipe  within  the  time 
limit  fixed  by  military  necessity. 

The  rapid  delivery  of  the  pipe  required  by  this  32  000-ft.  supply 
main  and  its  completion  and  connection  within  10  working  days,  must 
be  ascribed  largely  to  the  authorization  by  the  Washington  office  of  the 
use  of  cast-iron  pipe  and  to  the  co-operation  of  the  Superintendent 
of  the  Anniston  foundry  of  the  United  States  Cast  Iron  Pipe  and 
Foundry  Company.  This  company  furnished  from  its  Anniston,  Chat- 
tanooga, and  Bessemer  foundries  all  the  pipe  in  the  line,  except  about 
5  000  ft.  of  Universal  pipe,  and  when  completed,  the  line  contained 
in  addition  to  the  Universal  pipe,  standard  bell  and  spigot  pipe  of 
Classes  A,  B,  C  and  D ;  standard  gas  pipe  of  two  weights ;  and  several 
thousand  feet  of  9.8-in.  (25-cm.)  pipe  of  special  quality,  which  had 
been  cast  for  the  Argentine  Republic.  Not  only  did  the  foundry 
superintendent  devote  a  large  part  of  his  time  in  securing  these 
deliveries,  but,  in  addition,  he  arranged  for  the  use  of  the  foundry 
pipe  crane,  much  of  the  time  under  his  personal  supervision,  to  dis- 
tribute more  than  20  000  ft.  of  pipe  -along  the  trench  from  the  rail- 
road, with  maximum  rapidity  and  minimum  breakage. 

The  service  of  the  Anniston  foundry  was  also  of  the  greatest  value 
in  securing  the  rapid  delivery  of  special  castings  and  even  of  flanged 
castings.  On  one  occasion,  while  additional  pumps  were  being  con- 
structed in  the  Coldwater  pumping  station  of  the  water  company, 
a  crack  was  discovered  on  a  Sunday  afternoon  in  a  16  by  10-in.  reducer. 
The  superintendent  of  the  foundry  was  reached  on  the  telephone,  and, 
on  Monday  morning,  the  completed  casting,  faced  and  drilled  and 
still  hot  from  the  moulds,  was  delivered  at  the  pumping  station  over 
8  miles  of  country  road.  This  service  permitted  the  casting  to  be 
placed  in  position  and  pressure  restored  by  4  p.  M.  on  Monday. 

The  early  operations  of  the  water-works  system  at  Camp  McClellan 
produced  interesting  examples  of  the  difficulties,  due  to  the  peculiar 
character  of  water  consumption  in  military  encampments.  The  pres- 
sure from  the  city  distributing  reservoir  was  sufficient  to  deliver  the 
quantity  necessary  for  night  use  and  the  requirements  of  the  first 
troops  which  arrived  on  August  loth,  without  booster  pumping;  but 
after  the  completion  of  the  construction  of  the  first  booster  pump,  on 
August  19th,  it  was  necessary  to  operate  the  booster  pumping  station 
throughout  the  day,  every  day,  from  about  5  A.  M.  to  7  or  8  p.  m.  This 
method  of  operation  was  sufficient  to  permit  the  continuous  main- 
tenance of  satisfactory  service  after  the  completion  of  the  camp  dis- 
tributing reservoir  on  October  13th;  but,  until  that  time,  much 
difficulty  was  experienced  in  maintaining  service,  due  to  rapid  fluctua- 
tions in  pressui*e  resulting  from  the  large  variations  in  hourly  use. 
Prior  to  the  completion  of  the  reservoir,  it  was  found  to  be  impossible  to 
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maintain  pressure  in  the  higher  parts  of  the  camps  immediately  after  Mr 
the  noon  mess  hour,  when  the  mess  kits  were  being  cleaned,  and  for 
the  greater  part  of  Wednesday  and  Saturday  afternoons  when  there  was 
no  drill  and  when  most  of  the  showers  in  the  camp  would  be  found 
running  either  for  bathing  or  washing  purposes.  These  difficulties 
were  esi^ecially  great  during  the  period  from  August  19th  to  September 
11th,  when  the  booster  station  was  pumping  into  a  closed  system, 
not  only  without  storage,  but  without  adequate  pressure  relief.  During 
this  period,  a  direct  telephone  connection  was  maintained  between  the 
booster  pumping  station  and  the  engineering  office  at  the  camp,  and 
during  certain  portions  of  the  day,  an  observer  was  stationed  at  each 
point  watching  the  pressure  gauges,  the  observer  at  the  camp  directing 
the  operation  of  the  suction  valve  on  the  pump  so  as  to  control  the 
pressure  at  the  camp.  In  spite  of  this  precaution  sudden  pressure  jumps 
occurred  on  several  occasions,  and  breaks  in  the  supply  main  resulted 
once  or  twice. 

On  September  11th,  a  pressure  regulating  stand-pipe  of  10-in.  pipe 
supported  by  a  wooden  scaffolding,  was  constructed  and  carried  up  to 
the  elevation  of  the  distributing  reservoir  (then  under  construction). 
At  the  top  of  this  stand-pipe,  an  elbow  and  a  6-in.  valve  were  leaded 
in,  and  this  overflow  at  the  highest  point  of  the  system  proved  a 
reasonably  effective  pressure  regulator,  although  at  times,  some  atten- 
tion to  the  pressure  gauge  at  the  camp  and  control  by  regulation  of  the 
suction  valves  at  the  booster  station  were  necessary. 

In  some  respects,  there  was  much  similarity  between  the  canton- 
ment water  supply  work  and  that  on  which  the  writer  was  subsequently 
engaged  in  the  Water  Supply  Division  of  the  Office  of  the  Director  of 
Construction  and  Forestry  of  the  American  Expeditionary  Forces  in 
France.  In  both  cases,  the  time  element  was  of  far  greater  importance 
than  the  ordinary  considerations  controlling  engineering  design.  In 
one  respect,  however,  the  cantonment  construction  work  was  very  much 
more  satisfactory  and  enjoyable  than  that  in  France.  Keference  is 
made  to  the  availability  and  orderly  rapid  delivery  of  material  made 
possible  by  the  efficient  co-operation  of  the  Washington  office,  as  com- 
pared with  the  discouraging  impossibility  of  securing  materials,  which 
resulted  from  the  tonnage  shortage  during  the  early  days  of  the 
history  of  the  American  Expeditionary  Forces. 
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Note. — Memoirs  -will  be  reproduced  in  the  volumes  of  Transactions.  Any  in- 
formation which  will  amplify  the  records  as  here  printed,  or  correct  any  errors, 
shoukl  be  forwarded  to  the  Secretary  prior  to  the  final  publication. 


HERMON  CHARLES  ALLEN,  M.  Am.  Soc.  C.  IL* 


Died  M.\y  4th,,  1919. 


Hermon  Charles  Allen  was  born  at  Coloma,  Parke  County,  Ind., 
on  June  2d,  1870.  His  piimary  and  high  school  education  was  acquired 
in  the  county  of  his  birth,  and  his  technical  education  at  Purdue 
University,  where  he  studied  Civil  Engineering  for  three  years  as  a 
member  of  the  Class  of  1894. 

In  June,  1894,  Mr.  Allen  entered  the  employ  of  Cook  and  Watkins, 
of  Boston,  Mass.,  as  Chief  Draftsman,  which  position  he  retained  until 
January,  1896.  From  January  to  June,  1896,  he  was  in  charge  of  the 
construction  of  the  city  water  and  electric  light  plant  at  Gas  City,  Ind., 
under  the  direction  of  James  B.  Nelson,  a  Consulting  Engineer  of 
Indianapolis,  Ind.  After  leaving  Mr.  Nelson,  he  was  engaged  from 
June  to  November,  1896,  as  Transitman  on  the  Chicago  Division  of 
the  Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Eailway  Company 
(the  "Big  Four"),  but  left  this  position  to  accept  another  with  the 
Illinois  Central  Eailroad  Company  as  Transitman  and  Assistant  Engi- 
neer on  preliminary  surveys,  location,  and  construction. 

On  the  completion  of  this  work,  in  October,  1897,  Mr.  Allen  entered 
the  employ  of  the  Fort  Dodge  and"  Omaha  Railroad  Company  as  Resi- 
dent Engineer  on  location  and  construction.  He  remained  with  this 
company  until  March,  1899,  when  he  returned  to  the  Cleveland, 
Chicago,  Cincinnati,  and  St.  Louis  Railway  Company,  serving  from 
March  to  July,  1899,  as  Assistant  Engineer  on  Maintenance  of  Way, 
and  from  July,  1899,  to  November,  1901,  as  Supervisor  of  Track,  on 
the  St.  Louis  Division. 

Mr.  Allen  resigned  his  position  with  the  "Big  Four"  to  enter  the 
office  of  the  City  Engineer  of  Indianapolis,  Ind.,  as  Assistant  City 
Engineer  in  charge  of  preliminary  and  final  estimates,  street  grades, 
etc.  He  remained  in  Indianapolis  until  September,  1907,  when  he 
went  West  to  accept  the  position  of  Assistant  City  Engineer  of  Great 
Falls,  Mont.  In  March,  1908,  he  went  to  Glasgow,  Mont.,  as  City 
Engineer,  where  he  designed  and  built  the  electric  light  and  water 
systems  and  made  a  re-survey  of  the  city,  established  street  grades,  etc. 

In  June,  1909,  Mr.  Allen  returned  to  Great  Falls,  Mont.,  as  City 
Engineer,  and  remained  in  that  position  until  1912,  when  he  removed 
to  Spokane,  Wash.,  where  he  engaged  in  private  practice  as  a  Con- 

*  Memoir  prepared  by  M.  L.  Morris,  Esq.,  Great  Falls,  Mont 
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suiting  Engineer,  under  the  firm  name  of  Tannatt  and  Allen.  This 
firm  handled  a  number  of  logging,  mining,  and  irrigation  propositions 
in  Washington  and  Idaho,  among  which  the  most  important  were  the 
irrigation  of  the  Hercules  Eanch  and  the  betterments  to  the  Day 
Brothers  Mine,  at  Wallace,  Idaho. 

Mr.  Allen  was  engaged  in  the  mine  work  when,  in  1918,  he  was 
appointed  Chief  Engineer  for  the  State  Highway  Commission  of  Idaho, 
with  headquarters  in  Boise,  which  position  he  held  practically  up  to 
the  time  of  his  death,  having  just  severed  his  connection  with  the  Com- 
mission and  entered  the  employ  of  Day  and  Rothrock.  He  died  of 
heart  failure,  at  Sprague,  Wash.,  on  May  4th,  1919,  and  is  survived  by 
his  wife. 

With  his  passing,  the  Profession  loses  a  member  of  sterling  worth 
and  a  man  with  stamina  that  was  unsurpassed. 

Mr.  Allen  was  elected  a  Member  of  the  American  Society  of  Civil 
Engineers  on  May  2d,  1911. 


HOLLAND  WILLIAMS  BAKER,  M.  Am.  Soc.  C.  E. 


Died  February  ISth,  1919. 


Holland  Williams  Baker,  the  son  of  the  late  Theodore  Baker  and 
Margaret  Williams  Baker,  natives  of  Connecticut  and  New  York 
State,  respectively,  was  born  on  September  6th,  1851,  at  Norwalk,  Ohio, 
where  his  parents  then  resided.  In  his  eleventh  year,  the  family  moved 
to  Cleveland,  Ohio,  where  his  father  was  engaged  in  the  tannery  busi- 
ness, and  where  the  boy  attended  the  public  schools,  though  somewhat 
irregularly,  as  ill  health  during  his  youth  forced  him  to  do  most  of  his 
studying  at  home. 

Mr.  Baker  early  went  into  business  with  a  brother  in  Chicago,  111., 
but,  after  the  great  fire  in  that  city,  he  returned  to  Cleveland  where 
he  taught  school  for  about  a  year.  In  1873,  he  entered  ISTorthwestern 
University  as  a  student  in  Engineering  but  remained  only  two  years; 
he  then  transferred  to  the  University  of  Michigan  as  a  Junior,  in  the 
class  of  187T,  with  which  class  he  was  graduated,  with  the  degree  of 
Civil  Engineer. 

After  his  graduation  in  June,  1877,  Mr.  Baker  returned  first  to 
Cleveland  and  then  to  Chicago,  where  he  remained  only  until  April, 
1878,  when  he  was  appointed  Assistant  Engineer  under  the  Missouri 
River  Commission  at  St.  Louis,  Mo.,  where,  engaged  on  the  design  of 
snagboats  and  other  river  boats,  he  lived  until  about  1883,  when  he 
went  to  Tacoma,  Wash. 

During  his  residence  on  the  Pacific  Coast,  he  was  engaged  in  a 
variety  of  engineering  work,   including   Government   surveys,   precise 

*  Memoir  prepared  by  "William  S.  Mitchell,  M.  Am.  Soc.  C.  E. 
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levels,  etc.,  on  the  Columbia  River.  He  returned  to  St.  Louis,  in  1889, 
as  Assistant  Engineer  for  the  Mississippi  River  Commission,  with 
which  he  was  engaged  until  1891,  on  river  improvement,  construction 
of  plant,  etc. 

During  the  following  ten  years,  Mr.  Baker  was  in  private  practice 
and  business.  He  spent  the  summer  of  1897  abroad,  touring  the  British 
Isles  on  a  bicycle  and  going  also  into  France. 

In  1901,  he  went  into  partnership  with  B.  H.  Colby,  M.  Am.  Soc. 
C.  E.,  a  classmate  at  the  University  of  Michigan,  under  the  firm. name 
of  Colby  and  Baker,  Consulting  Engineers,  but  after  a  short  period  the 
partnership  was  dissolved,  and'  Mr.  Baker  resumed  practice  alone. 

In  July,  1905,  he  returned  to  the  Government  service  under  the 
United  States  Engineer  Office,  at  St.  Louis,  on  the  design  and  con- 
struction of  two.  large,  steel  hull,  hydraulic  dredges,  Fort  Gage  and 
Fort  Ckartres,  and  many  steel  barges  and  other  river  plant,  and  was  so 
employed  until  November,  1908. 

During  his  several  engagements  with  the  United  States  Engineer 
Office  and  the  Missouri  and  Mississippi  River  Commissions,  at  St. 
Louis,  Mr.  Baker's  work  in  design  and  construction,  both  in  wood  and 
steel,  of  snagboats,  towboats,  dredges,  pile-drivers,  and  river  vessels 
and  plant  of  extremely  light  draft,  added  greatly  to  his  reputation  as 
a  skillful  engineer  along  such  unusual  lines,  and  he  became  a  recog- 
nized authority  in  such  matters,  his  advice  therein  being  much  sought. 
Subsequently,  he  was  engaged,  from  1909  to  1912,  in  similar  work  for 
the  United  States  Engineer  Office  and  the  Mississippi  River  Commis- 
sion, at  Vicksburg,  Miss.,  on  the  hydraulic  dredge.  Waterway,  and  on 
barges  and  a  floating  steel  dry  dock.  In  1912,  he  was  with  the  Memphis 
office  (Mississippi  River  Commission),  on  the  towboats,  Nolte  and 
Reese;  from  1912  to  1914,  with  the  Little  Rock  office,  on  the  hydraulic 
dredges,  Taher  and  McGregor;  and  from  1915  to  1916,  at  the  Duluth 
office,  on  the  steel  hull  dipper  dredge,  Gaillard.  It  was  while  engaged 
on  this  last  vessel,  that  he  was  obliged  to  retire  because  of  his  health 
which  had  been  failing  for  several  years.  During  the  construction  of 
the  many  vessels  on  which  he  was  engaged,  he  resided  for  various 
periods  at  Vicksburg,  Miss.,  Pittsburgh,  Pa.,  Dubuque,  Iowa,  Green 
Bay,  Wis.,  etc. 

After  his  retirement,  Mr.  Baker's  health  continued  to  decline  and, 
for  the  last  two  years  of  his  life,  he  was  practically  confined  to  the 
house  and  his  bed.  During  these  latter  years,  his  home  was  at 
Columbus,  Ohio,  where  he  died.  He  was  buried  in  Bellefontaine 
Cemetery,  St.  Louis,  Mo.,  on  February  20th,  1919. 

He  was  married,  in  Bloomington,  HI.,  on  June  15th,  1898,  to  Miss 
Florine  Vimont,  daughter  of  the  late  John  M.  Yimont,  of  St.  Louis, 
Mo.,  who  survives  him. 
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In  his  youth,  Mr.  Baker  became  a  member  of  the  Baptist  Church 
with  which  he  maintained  connection  until  his  removal  to  Columbus, 
when,  with  his  wife,  he  united  with  the  First  Congregational  Church, 
under  Drs.  Patton  and  Washington  Gladden. 

Throughout  his  entire  manhood  and  professional  career,  Mr.  Baker 
was  marked  for  his  high  character  and  poise,  and  for  his  great  sincerity, 
directness,  and  accuracy  of  thought.  He  was  an  excellent  mathe- 
matician and  an  able  and  accomplished  engineer,  resourceful  and 
accurate,  and  a  most  assiduous  worker.  His  kindliness  and  simplicity, 
his  loyalty  to  his  work  and  his  friends,  and  his  perseverance  and 
dignity,  endeared  him  to  all  who  knew  him. 

Mr.  Baker  was  elected  a  Member  of  the  American  Society  of  Civil 
Engineers  on  May  7th,  1890.  He  was  also  a  member  of  the  St.  Louis 
Engineers'  Club. 


JAMES  CURRIE  HALLOCK,  M.  Am.  Soc.  C.  E. 


Died  November  2d,  1918. 


James  Currie  Hallock  was  born  in  Treasure  City,  Nev.,  on  Decem- 
ber 8th,  1869.  After  completing  his  preliminary  studies  in  his  native 
State,  he  entered  Rensselaer  Polytechnic  Institute,  Troy,  'N.  Y.,  from 
which  he  was  graduated  in  June.  1891,  with  the  degree  of  Civil 
Engineer. 

Shortly  after  his  graduation,  Mr.  Hallock  entered  the  service  of  the 
Troy  Steel  and  Iron  Company  of  Troy,  'N.  Y.,  as  Assistant  to  the 
General  Superintendent,  remaining  until  February,  1893,  when  he 
entered  the  employ  of  the  United  States  Coast  Survey  Corps  which 
was  engaged  in  deepening  the  Hvidson  River  for  a  ship  channel,  and 
had  charge  of  the  drilling  and  blasting  of  a  reef  at  Saugerties,  N.  Y. 

In  July,  1893,  Mr.  Hallock  accepted  a  position  with  the  Government 
of  Ecuador,  and  until  JSTovember,  1894,  he  was  Government  Engineer 
and  Surveyor-General  of  the  Province  of  Esmeraldas.  In  November, 
1894,  he  was  employed  as  Assistant  Engineer  by  the  Playa  de  Oro 
Mining  Company,  of  Esmeraldas,  Ecuador,  remaining  with  that  com- 
pany until  May,  1895. 

In  June,  1895,  Mr.  Hallock  began  private  practice  as  Mine  Examiner 
and  Expert  in  San  Francisco,  Cal.,  where  he  remained  until  August, 
1901,  when  he  returned  to  Ecuador  as  General  Manager  of  the  Southern 
Exploration  and  Commercial  Company  of  Ecuador.  In  October,  1901, 
he  again  entered  the  employ  of  the  Government  of  Ecuador,  as  Govern- 
ment Engineer  of  the  Province  of  Esmeraldas,  which  position  he  held 
until  February,  1903,  when  he  was  made  Director  General  of  Public 
Works  and  Chief  Engineer  for  the  Government  of  Ecuador,  his  duties 

*  Memoir  prepared  by  M.  R.  Sherrerd,  M.  Am.  Soc.  C.  E. 
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covering  the  general  supervision  of  public  works,  such  as  the  con- 
struction of  highways,  bridges,  canals,  sewerage  and  Vv'ater  supply 
systems,  public  buildings,  etc.,  as  well  as  the  inspection  and  approval 
of  all  railroads  and  other  work  being  done  by  contract.  Mr.  Hallock 
held  this  position  with  great  credit  to  himself  and  the  Government  until 
February,  1906,  when  a  revolution  took  place,  throwing  the  party  by 
whom  he  was  employed  from  power.  When  the  Government  Palace 
was  surrounded  by  revolutionists,  he  succeeded  in  getting  through 
their  lines  and  saved  a  number  of  Government  records  which  he  turned 
over  to  the  American  Consul. 

Returning  to  the  United  S^tates,  Mr.  Hallock  became  Engineer  in 
charge  of  field  work  with  the  Passaic  River  Flood  Commission  of  New 
Jersey,  taking  up  his  duties  with  this  Commission  in  June,  1906.  On 
the  completion  of  this  work,  he  accepted  the  position  as  Assistant  Chief 
Engineer  of  the  Kew  Jersey  State  Water  Supply  Commission,  and,  on 
March  1st,  1909,  was  made  Assistant  to  the  Chief  Engineer  of  the 
City  of  Newark,  N.  J.  In  February,  1910,  the  Board  of  Works  created 
the  position  of  Deputy  Chief  Engineer,  and  'on  February  17th,  he 
was  appointed  to  that  office. 

In  his  new  position,  Mr.  Hallock  was  given  direct  charge  of  the 
meadow  reclamation  work  and  the  general  development  of  the  Port 
Newark  Terminal.  The  demonstrated  availability  of  the  great  tract 
for  industrial  use  is  pointed  to  as  a  testimonial  to  his  foresight  and 
efficiency.  In  addition,  he  was  the  active  head  of  the  City's  garbage 
collection  and  disposal  system,  a  work  in  which  he  also  met  success. 

Possessing  a  pleasing  personality  and  enjoying  widespread  popular- 
ity, he  was  active  in  the  civic  affairs  of  Newark,  N.  J.,  in  addition  to  his 
work  in  an  official  capacity.  He  was  Chairman  of  the  Executive  Com- 
mittee of  the  Mayor's  Council  for  National  Defense  and  instrumental 
in  organizing  the  Home  Defense  units  of  the  city. 

Mr.  Hallock  severed  his  connection  with  the  City  of  Newark  in 
February,  1918,  and  returned  to  Ecuador  to  become  Engineer  to  that 
Republic.  As  such  his  chief  task  was  the  suggestion  of  a  system  of 
flood  control  to  curb  the  annual  floods  in  the  River  Jubones  and  to 
end  this  serious  menace  to  the  chocolate  plantations  located  along 
that  river.  Before  his  death,  which  occurred  in  Ecuador  on  November 
2d,  1918,  he  had  submitted  a  report  to  the  Government  for  a  general 
scheme  to  effect  such  control  and  was  in  charge  of  the  inauguration  of 
the  work. 

He  was  an  active  member  of  the  American  Society  for  Municipal 
Improvements  and  assisted  materially  in  formulating  many  of  the 
standard  specifications  adopted  by  that  Society.  He  was  also  a  member 
of  the  Engineers'  Club  of  New  York  City  and  Vice-President  of  the 
Traffic  Club  of  Newark,  N.  J. 

Mr.  Hallock  was  elected  a  Member  of  the  American  Society  of 
Civil  Engineers  on  October  3d,  1906. 
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ARTHUR  HAVILAND,  M.  Am.  Soc.  C.  E.* 


Died  June  18th,  1919. 


Arthur  Haviland  was  born  at  Brooklyn,  N.  Y.,  on  March  8th,  1848. 
He  was  the  son  of  Daniel  G.  Haviland  and  Hannah  Haviland,  who 
were  members  of  the  Society  of  Friends.  His  father  was  one  of  the 
originators  of  Limoges  china. 

Mr.  Haviland  received  his  early  education  in  France  and  England, 
and,  on  his  return  to  the  United  States,  entered  Haverford  College,  at 
Haverford,  Pa.,  from  which  he  was  graduated  with  the  degree  of  A.  B., 
in  1865. 

He  began  his  work  as  an  Engineer  in  1869,  as  Eodman  with  the  San 
Francisco  and  Humboldt  Bay  Railroad,  on  surveys  and  construction. 
From  1869  until  1886,  he  was  engaged  on  the  various  phases  of  rail- 
road engineering — preliminary  surveys,  location,  and  construction — in 
different  parts  of  the  United  States,  including  the  preliminary  and 
location  surveys  and  maps  of  the  Tehuantepec  Interoceanic  Railroad 
and  the  surveys  of  the  Bar  and  Harbor  of  Coatzacoalcos.  In  1885  and 
1886,  Mr.  Haviland  was  employed  by  Mr.  J.  D.  Crimmins  (then  Presi- 
dent of  the  Park  Board  of  'New  York  City)  as  Engineer  on  his  con- 
tracting work  in  New  York  City. 

Leaving  the  employ  of  Mr.  Crimmins,  Mr.  Haviland  entered  the 
office  of  the  City  Engineer  at  San  Antonio,  Tex.,  and,  in  November, 
1886,  was  promoted  to  be  Assistant  City  Engineer.  In  1887,  he  re- 
turned to  New  York  City  on  leave  to  be  married. 

At  this  time  he  accepted  a  position  with  the  New  York  Central 
Railroad  Company,  in  the  service  of  which  he  remained  until  his  death. 
While  with  this  Company,  he  had  a  prominent  part  in  the  depression 
of  the  Harlem  Division  Tracks,  between  Mott  Haven  and  Woodlawn. 
Following  the  completion  of  this  work,  he  became  connected  with  the 
Law  and  Land  and  Tax  Departments,  where  he  pursued  lines  of  work 
that  were  of  importance  and  value,  and,  in  that  connection,  his  death 
will  prove  to  be  a  severe  loss  to  the  Company. 

In  the  course  of  his  work  he  formed  a  wide  acquaintance  with  the 
contents  of  most  of  the  offices  of  public  records  in  New  York  State,  and 
with  the  public  officials  attached  thereto.  He  testified  as  witness  for 
the  Company  in  practically  all  its  important  lawsuits,  and  became 
known  to  the  judges  and  the  attorneys  for  his  probity,  accuracy,  and 
reliance. 

Since  his  marriage,  Mr.  Haviland  had  resided  in  the  Borough  of  the 
Bronx,  New  York  City,  and  interested  himself  locally  in  many  social 
and  civic  affairs.  He  was  a  member  of  St.  Edmund's  Protestant 
Episcopal  Church,  and  had  been  deeply  interested  in  all  the  activities 
connected  therewith,  having  served  as  a  member  and  Clerk  of  the  Vestry 

*  Memoir  prepared  by  Henry  Vier,  Esq.,  New  York  City. 
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and  as  one  of  its  Wardens.  The  large  memorial  window  in  the  front 
of  the  church  was  presented  by  Mr.  Haviland. 

He  was  always  of  a  cheerful  and  optimistic  disposition,  and  his  loss 
will  be  deeply  felt  by  all  those  who  were  associated  with  him  intimately, 
both  in  business  and  social  life.    He  is  survived  by  his  wife. 

Mr.  Haviland  was  elected  a  Junior  of  the  American  Society  of  Civil 
Engineers  on  January  4th,  1S82,  and  a  Member  on  January  4th,  1888. 


TIEN  YOW  JEME,  M.  Am.  Soc.  C.  E.* 


Died  April  24tii,  1919. 


By  the  death  of  Tien  Yow  Jeme,  at  Hankow,  China,  on  April  24th, 
1919,  China  lost  one  of  her  most  useful  engineers  in  the  construction 
and  development  of  the  railways  of  the  country.  He  was  a  pioneer 
among  Chinese  engineers  and,  on  account  of  his  long  service  with  the 
Chinese  Government  railways,  his  position  was  unique,  and  he  was 
credited  with  enjoying  the  complete  confidence  of  his  Government.  Prac- 
tically his  whole  life  was  devoted  to  the  construction  of  railways,  and  the 
story  of  his  career  nearly  covers  the  history  of  railway  development  in 
China.  He  first  became  a  I^ational  figure  in  1909,  when  he  completed 
the  Peking-Kalgan  Railway,  a  line  125  miles  long,  through  difficult 
mountainous  country,  connecting  the  capital  of  China  with  the 
historical  frontier  mart  of  Mongolia.  In  completing  this  line,  he  was 
the  first  Chinese  engineer  to  build  a  railway  without  foreign  help  in 
any  capacity. 

Tien  Yow  Jeme  was  born  in  Canton,  China,  on  April  26th,  1861,  so 
that  he  was  58  years  old  at  the  time  of  his  death;  by  the  Chinese 
calendar  and  the  Chinese  method  of  reckoning  age,  he  was  59  years  old. 
His  grandparents  came  from  the  Province  of  Anhwei,  having  migrated 
to  Canton  where  his  father  was  attached  to  a  mercantile  firm. 

His  education  was  acquired  principally  in  the  United  States,  where 
he  went  in  1872,  at  the  early  age  of  11.  He  had  studied  for  a  short 
time  in  the  Chinese  Educational  Mission  School,  at  Shanghai,  previous 
to  being  sent  to  the  United  States  with  about  twenty-five  other  youths, 
comprising  the  first  group  of  students  to  be  educated  there,  at  the 
expense  of  the  Chinese  Government.  During  the  course  of  four  or  five 
years,  the  Chinese  Government  sent  altogether  120  students  to  the 
United  States,  and  of  that  number,  Mr.  Jeme  was  about  the  youngest, 
having  been  a  mere  child  when  he  left  Shanghai.  He  was  sent  directlj' 
to  Xew  Haven,  Conn.,  and  placed  in  charge  of  an  American  family  for 
training,  eventually  entering  the  'New  Haven  High  School,  where  he 
prepared  for  college.  He  was  among  the  first  of  his  countrymen  to 
*  Memoir  prepared  by  J.  G.  Wong,  Assoc.  M.  Am.  Soc.  C.  E. 
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pass  college  examinations  and,  in  1879,  he  was  admitted  to  Sheffield 
Scientific  School  of  Yale  University.  On  account  of  his  aptitude  for 
the  sciences  and  for  mathematics,  he  took  the  course  in  Civil  Engineer- 
ing. He  was  a  most  brilliant  student  in  mathematics,  and  captured 
the  prize  in  that  subject  in  both  his  Freshman  and  Junior  years.  He 
was  graduated  from  Sheffield  with  a  Ph.  B.  degree  in  Civil  Engineering, 
in  1881,  at  the  age  of  20. 

The  original  Director  of  the  120  Chinese  students  was  Dr.  Yung 
Wing,  the  first  Chinese  to  have  been  graduated  from  Yale,  and,  in 
later  years,  those  students  came  to  be  known  as  "Yimg  Wing  boys''. 
Out  of  the  number,  one  has  been  a  Premier,  one  a  Cabinet  Minister, 
one  an  Ambassador,  and  numerous  others  have  been  Railway  Directors 
and  Customs  Commissioners.  On  the  whole,  they  have  done  well,  and 
are  worthy  products  of  American  education.  Intrigues  on  the  part  of 
the  Chinese  Mandarin  Hu  caused  Dr.  Yung  Wing  to  be  transferred  to 
be  Secretary  of  the  Chinese  Legation  at  Washington,  D.  C,  and  Mr. 
Hu  himself  became  the  Director.  He  had  no  knowledge  of  English 
and  was  not  in  the  least  in  sympathy  with  any  new  ideas.  He  had  been 
sent  out  by  the  Manchus  to  watch  the  activities  of  Dr.  Yung  Wing 
who,  the  Court  feared,  might  lead  the  youths  astray.  After  having 
served  as  Director  for  some  time,  he  sent  a  lengthy  memorial  to  the 
Throne  to  the  effect  that  the  young  men  were  fast  being  foreignized, 
and  he  thought  that  on  their  return  they  would  contaminate  China  and 
introduce  new  and  demoralizing  ideas;  he,  therefore,  recommended 
their  immediate  recall.  The  result  of  this  action  brought  about  the 
recall  of  the  120  students  in'  the  autumn  of  1881.  It  was  with  great 
reluctance  that  they  returned  to  China,  as  several  of  them  were  within 
a  few  months  of  receiving  their  university  degrees.  Of  the  120  young 
men,  only  two  went  home  with  degrees  from  the  University;  they  were 
Mr.  Jeme  and  his  classmate  at  Sheffield,  Owyang  King,  at  one  time 
Chinese  Consul  at  San  Francisco,  Cal. 

On  their  arrival  at  Shanghai,  the  students  were  ordered  by  the 
Government  to  report  to  the  Shanghai  Commissioner  of  Foreign  Affairs, 
who  was  to  distribute  them  to  various  places  for  further  training  and 
reform,  in  order  to  fit  them  for  Government  service.  They  were 
literally  looked  on  as  plotters,  and  their  every  movement  was  secretly 
watched  by  Government  agents.  Mr.  Jeme  with  fifteen  others  was 
sent  to  the  Foochow  Arsenal,  on  the  coast  opposite  Formosa.  While 
at  the  Arsenal,  he  took  a  course  in  navigation  in  the  Naval  School 
there,  and  studied  under  a  foreigner  by  the  name  of  Taylor.  After 
one  year  of  study,  he  received  his  certificate  and  was  immediately  placed 
on  board  a  cruiser  in  the  Chinese  Navy  for  further  training  to  become 
a  naval  cadet.  After  a  short  period  on  the  cruiser  he  was  asked  to 
return  to  the  Arsenal  as  a  teacher  in  the  Naval  School.  Soon  after- 
ward, war  with  France  was  declared,  and  the  French  squadron  began 
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its  attack  on  the  Arsenal,  causing  confusion  in  the  school.  Just  at 
this  time  the  Viceroy  of  Canton  requisitioned  Mr.  Jerae  to  go  to  Canton 
to  build  fortifications.  His  most  notable  feat  while  at  Canton  was  his 
complete  survey  of  the  coast  line  which  was  mapped  out  for  the  first 
time. 

After  peace  with  France  was  declared,  Mr.  Jeme  was  attached  to 
the  Canton  Military  and  Naval  Academy  as  an  Instructor,  where  he 
remained  until  he  was  called  north  by  Wu  Ting  Fang,  the  former 
Chinese  Minister  to  the  United  States,  to  join  the  railway  service  at 
Tientsin.  It  was  the  opportunity  for  which  he  had  been  waiting,  the 
chance  to  make  use  of  what  he  had  acquired  at  Yale  and  to  practice 
the  profession  to  which  he  had  dedicated  his  life.  Wu  Ting  Fang  was 
at  that  time  the  Director  of  the  Tientsin  Railway  Company. 

Mr.  Jeme  first  joined  the  railway  service  at  Tientsin  in  1888,  and, 
thereafter,  for  31  years,  he  was  continuously  on  the  payroll  of  at  least 
one  railway.  His  first  appointment  was  as  Cadet  Engineer,  an  assistant 
to  a  Resident  Engineer.  The  Tientsin  Railway  Company  was  being 
financed  by  a  British  loan,  consequently,  the  Chief  Engineer,  and  all  the 
principal  engineers,  were  Englishmen.  The  Chief  Engineer,  Mr.  C.  W. 
Kinder,  was  in  charge  of  the  building  of  a  line  from  Tientsin,  passing 
the  Tangshan  coal  mines,  to  Shanhaikwan,  a  Customs  outpost  on  the 
Manchurian  border.  The  ultimate  object  of  the  British  was  to  extend 
this  line  past  Shanhaikwan  to  the  metropolitan  city  of  Manchuria, 
as  well  as  to  build  a  line  to  Peking  on  the  other  side  of  Tientsin, 
thereby  giving  a  through  connection  between  Peking  and  Mukden  via 
Tientsin,  the  greatest  commercial  city  in  North  China.  In  the  con- 
struction of  the  line  between  Tientsin  and  Mukden,  Mr.  Jeme  took 
an  active  part  on  both  sides  of  Shanhaikwan.  By  steady  work,  he  was 
promoted  successively  to  be  Resident  Engineer  and  District  Engineer, 
and,  invariably,  he  was  given  charge  of  the  end  section,  the  hardest, 
on  account  of  being  the  farthest  from  the  base,  and,  consequently,  the 
most  difficult  to  which  to  get  material  and  supplies. 

At  first,  the  line  between  Tientsin  and  Peking  was  not  allowed  to 
be  built  on  account  of  strong  opposition  in  the  capital.  It  was  feared 
by  the  leading  officials  that,  with  a  railway  connecting  Tientsin  with 
Peking,  the  position  of  the  capital  would  be  greatly  weakened;  besides, 
there  was  bound  to  be  local  opposition  from  the  natives  when  the 
railway  people  started  to  build  through  the  many  ancestral  graves  in 
the  country  districts.  It  was  not  until  Li  Hung  Chang  came  to  the 
rescue  that  work  on  the  line  was  started,  but  the  condition  was  imposed 
on  the  engineers  that  the  railway  must  not  come  nearer  than  10  miles 
of  the  capital.  Therefore,  the  line  was  built  to  a  small  unimportant 
town  named  Fengtai,  about  10  miles  south  of  Peking.  Some  time 
after  the  completion  of  the  railway  from  Tientsin  to  Fengtai,  Prince 
Kung  wished  to  go  to  Tientsin,  and,  in  making  the  trip,  he  first  had  to 
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travel  by  his  slow-moving  mule-cart  from  Peking  to  Fengtai,  taking 
nearly  a  whole  day  to  cover  the  10  miles.  He  then  boarded  the  luxurious 
train  and  covered  the  remaining  81  miles  in  about  3  hours.  The 
difference  in  speed  and  comfort  was  too  great  to  pass  unnoticed,  so  when 
the  Prince  returned  to  Peking,  he  lost  no  time  in  removing  the  restric- 
tions which  had  prevented  the  railway  from  approaching  the  capital. 
It  was  on  the  extension  of  this  10  miles  that  Mr.  Jeme  served  as  Resi- 
dent Engineer.  Later,  when  the  line  from  Tientsin  to  Mukden  was 
completed,  both  lines  radiating  from  Tientsin  were  amalgamated  into 
what  is  known  to-day  as  the  Peking-Mukden  Railway.  In  all,  Mr. 
Jeme  was  connected  with  the  Peking-Mukden  Railway  for  12  years, 
during  which  time  he  was  always  on  active  construction  work. 

During  the  Boxer  trouble  in  19^00,  when  all  the  northern  railways 
had  suspended  work,  Mr.  Jeme  joined  the  Pinghsiang-Liling  Railway, 
as  a  Construction  Engineer.  This  line  was  being  built  to  develop  the 
coal  mines  at  Pinghsiang,  Kiangsi  Province,  and  to  bring  the  coal  to  a 
water  route  in  Himan  Province.  The  Boxers  had  destroyed  a  part  of 
the  Tientsin-Peking  Line,  which  caused  the  Allied  troops  to  occupy 
the  railway,  as  an  English  loan  was  involved.  However,  as  soon 
as  the  rising  was  crushed,  the  railway  was  returned  to  China,  and 
Mr.  Jeme  was  asked  to  go  back  to  the  north  to  resume  his  former  con- 
nection with  the  company. 

In  1901,  after  the  Boxer  movement  was  quelled,  the  Imperial  Court, 
on  its  return  to  Peking  from  Sianfu,  Shensi  Province,  decided  to  go  to 
the  Imperial  Tombs  at  Hsiling  for  ancestral  worship.  On  September 
20th,  1901,  an  Imperial  Edict  was  issued  expressing  the  desire  of  the 
Court,  and,  according  to  the  Chinese  custom,  an  Imperial  road  must  be 
built.  In  this  case,  the  suggestion  of  a  railway  was  adopted,  and  the 
Court  appointed  Mr.  Kinder  as  Chief  Engineer  to  survey  and  construct 
the  line.  The  French  Minister  at  Peking  at  once  presented  a  protest 
against  Mr.  Kinder's  appointment,  and  asked  for  the  appointment  of 
a  French  engineer,  claiming  that,  as  the  proposed  line  was  to  branch 
out  from  the  Peking-Hankow  Railway,  a  French  loan  line,  French 
engineers  should  be  entrusted  with  the  work.  Both  the  French  and  the 
English  interests  used  every  means  in  their  power  to  get  the  appoint- 
ment for  an  engineer  of  their  own  nationality,  but  as  they  could  not 
compromise,  they  were  forced  to  agree  to  the  appointment  of  a  Chinese 
engineer.  Mr.  Jeme  was  the  logical  choice,  and,  accordingly,  he  was 
made  Chief  Engineer  of  the  Hsiling  Railway. 

The  controversy  between  the  French  and  English  had  consumed 
much  time,  and  only  about  four  months  remained  before  the  date  set 
for  the  Imperial  worship.  The  trains  had  to  be  ready  by  February 
22d,  1902,  for  the  local  officials  who  had  charge  of  making  the  prepara- 
tions for  the  worship.  Four  months  to  survey,  build,  and  run  trains 
over  28  miles  of  virgin  country !     It  was  in  the  middle  of  winter,  when 
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the  rivers  were  all  frozen,  making  transportation  of  material  trouble- 
some; material  was  scarce  and  difficult  to  transport.  Old  rails  were 
borrowed  from  the  Peking-Mukden  Railway,  straightened,  and  used 
for  sidings;  the  sleepers  were  spaced  farther  apart  than  for  ordinary 
practice,  and  the  large  structures  were  of  a  temporary  nature.  During 
those  four  months,  Mr.  Jeme  worked  about  15  hours  a  day,  and,  for 
many  nights,  he  could  not  sleep,  because  he  knew  that  if  he  failed  to 
have  the  trains  running,  he  undoubtedly  would  have  to  forfeit  his  life. 
It  was  his  first  trial,  and  was  accomplished  under  great  handicaps,  but, 
fortunately,  he  was  able  to  satisfy  the  Court,  and  the  trains  were  oper- 
ated for  the  Imperial  Worship.  "When  the  Imperial  Court  had  returned 
safely  to  Peking,  he  was  rewarded  by  the  rank  of  Prefect,  a  great  honor 
in  those  days.  He  was  also  retained  to  make  the  roadbed  a  permanent 
one.  From  that  time,  his  name  began  to  be  known  throughout  official 
ranks,  and  he  became  a  great  favorite  of  Yuan  Shi  Kai,  then  Viceroy  at 
Tientsin,  who  had  had  principal  charge  of  the  arrangements  for  the 
Imperial  Worship.  Mr.  Jeme  never  forgot  the  men  who  had  helped 
him  on  this  work  and  who  had  made  his  success  possible. 

Mr.  Jeme's  next  important  work  was  in  connection  with  the  taking 
over  of  the  Tao-Ching  Railway  by  the  Chinese  Government.  This 
road  had  been  built  by  the  Peking  Syndicate,  an  English  corporation 
operating  coal  mines  in  Xorth  China.  The  railway  is  a  branch  of  the 
Peking-Hankow  Line  and  taps  the  great  anthracite  coal  deposits  of 
Shansi  Province.  Mr.  Jeme  represented  the  Chinese  Government  in 
the  valuation  of  this  line,  and,  later,  in  1905,  the  Chinese  Government 
paid  the  Peking  Syndicate  £614  600,  the  valuation  set  by  Mr.  Jeme  in 
conjunction  with  the  General  Manager  of  the  Syndicate. 

Just  about  the  time  that  the  Hsiling  Railway  was  completed  with 
a  permanent  roadbed,  Mr.  Jeme  was  called  to  Canton  on  account  of  the 
death  of  his  father.  While  at  Canton,  he  was  asked  to  join  a  commercial 
railway  starting  at  Swatow  on  the  coast.  He  subsequently  went  to 
Swatow,  but  only  stayed  there  about  two  months,  when  he  left  for 
Shanghai,  to  accept  a  position  as  Consulting  Engineer  to  the  Shanghai- 
Xankin  Railway  Administration,  which  position  he  retained  for  nearly 
a  year. 

After  the  Allied  Command  had  handed  back  the  Peking-Mukden 
Railway  to  China,  the  line  did  a  tremendous  business  and  had  plenty 
of  money  in  its  treasury,  after  deducting  all  operating  expenses  and 
meeting  all  loan  obligations.  Xaturally,  the  Director  wished  to  make 
use  of  this  surplus  for  the  construction  of  more  lines;  consequently, 
he  recommended  the  building  of  the  Peking-Kalgan  line.  Friends  of 
Mr.  Kinder  in  the  capital  at  once  started  a  campaign  for  his  appoint- 
ment as  Chief  Engineer  of  the  proposed  line.  This  seemed  to  be  a 
logical  choice,  as  the  money  for  the  proposed  line  had  come  from  the 
siirplus  fund  of  an  English  loan  railway,  and,  besides,  Mr.  Kinder  wa5 
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admitted  to  be  a  capable  engineer  of  proven  abilities.  However,  there 
was  great  disappointment  among  his  many  admirers  when  it  became 
known  that  the  Russian  Minister  at  Peking  had  handed  the  Chinese 
Government  a  protest  against  his  possible  appointment,  pointing  out 
that  China  had  an  understanding  with  Russia  that  any  railway  built 
beyond  the  Great  Wall  toward  Mongolia  must  be  financed  by  Russian 
capital  and  built  by  Russian  talent.  However,  if  the  Chinese  themselves 
could  furnish  their  own  money  and  men,  he  had  no  objection.  By 
that  time,  Yuan  Shi  Kai  had  become  a  powerful  man  in  the  Cabinet, 
and  he  took  up  this  challenge  of  the  Russian  Minister.  He  at  once 
sought  audience  with  the  Emperor  to  whom  he  urged  the  building  of 
the  Peking-Kalgan  line;  he  knew  just  the  man  who  could  do  the  work, 
and  he  recommended  that  Mr.  Jeme  be  appointed  Chief  Engineer. 
Yuan  had  implicit  faith  in  Mr.  Jeme's  ability  to  carry  out  the  project, 
and,  later,  it  was  shown  that  he  had  not  misplaced  his  confidence.  Thus, 
it  came  about  that  Mr.  Jeme  received  the  appointment  over  his  former 
chief  for  the  second  time.  It  had  not  been  of  his  own  seeking,  for  he 
had  great  respect  for  Mr.  Kinder.  It  was  the  inevitable,  brought  about 
by  the  peculiar  conditions  in  each  case,  for  Mr.  Jeme  was  not  a  man 
to  intrigue  for  another  man's  job.  Besides  appointing  Mr.  Jeme  as 
Chief  Engineer,  Yuan  Shi  Kai  had  the  foresight  to  make  him  Vice- 
Director  concurrently,  thereby  giving  him  a  voice  in  the  Administra- 
tive Department.  About  two  years  later,  he  was  promoted  to  be  the 
Director,  As  the  Chief  Engineer,  Mr.  Jeme  personally  located  the 
line  and  fixed  the  grades,  and  construction  began  immediately. 

It  was  in  the  construction  of  the  Peking-Kalgan  Railway  that  Mr. 
Jeme  gave  proof  of  his  greatness  as  an  engineer  and  as  an  administrator. 
He  inspired  his  men  by  his  own  hard  work,  and  told  them  that  they 
must  succeed,  as  the  eyes  of  the  world  were  watching  them.  He 
impressed  on  them  that  whether  they  failed  or  succeeded,  it  was  not 
their  own  failure  or  success,  but  must  be  shared  by  many  generations  to 
come.  There  was  great  team  work  throughout  the  ranks,  for  the  men 
realized  the  full  significance  of  their  undertaking ;  and  to  those  builders, 
their  Chief,  and  the  Chinese  in  general,  the  Peking-Kalgan  Railway 
will  stand  forever  as  a  monument  to  their  ability  and  efficiency,  and 
shows  what  the  Chinese  are  capable  of  accomplishing  when  the  right 
leader  is  found  among  them. 

The  Peking-Kalgan  Railway  cost  about  7  000  000  taels  complete. 
Mr.  Jeme  estimated  the  cost  of  the  line  at  7  223  900  taels,  the  work  to 
be  completed  in  four  years.  In  his  original  estimate,  he  requisitioned 
for  1  800  000  taels  per  year,  but  was  given  only  1  300  000  taels  during 
the  first  two  years.  In  spite  of  this  reduction,  he  completed  the  work 
within  the  scheduled  time,  and  4%  under  his  original  estimate  in  cost. 
The  average  cost  per  mile  was  56  000  taels,  equal  to  about  $39  200  in 
gold,  at  the  rate  of  exchange  at  the  time.    Whatever  the  critics  may 
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still  have  to  say,  the  fact  remains  that  a  standard  in  construction  cost 
has  been  set  by  a  Chinese  for  the  Chinese  Government  railways.  There 
were  reasons  for  this  low  cost.  First,  all  the  Chinese  engineers  dealt 
directly  with  the  contractors,  therefore,  interpreters  who  might  cause 
leakages  in  payments  from  the  railway  office  to  the  contractors  were 
not  necessary.  Then,  there  was  no  commission  to  be  deducted  at 
every  purchase,  as  is  the  case  for  all  foreign  loan  railways  when  the 
foreign  purchasing  agent  is  allowed  the  commission. 

After  the  completion  of  the  Peking-Kalgan  Railway,  in  1909,  Mr. 
Jeme  was  retained  to  carry  on  the  work  of  extension.  He  retained  his 
position  on  this  railway  until  the  end  of  1911,  when  the  Revolution 
upset  all  departments  of  the  Government  service.  At  the  opening 
ceremonies  at  Peking,  Mr.  Jeme  received  a  great  ovation  from  the 
people.  It  was  one  of  the  proudest  moments  of  his  life,  equalled  by  only 
two  other  occasions,  when  he  was  praised  by  Dr.  Yung  Wing  in  the 
presence  of  all  his  schoolmates  for  capturing  the  Sheffield  Freshman 
prize  in  mathematics,  and  his  grand  reception  at  Canton,  when  he  went 
there  to  become  President  of  the  Canton  Section  of  the  Canton-Hankow 
Railway.  In  recognition  of  his  great  work,  Mr.  Jeme  was  given  the 
Honorary  Doctorate  Degree  by  the  Government.  He  was  also  made 
an  Adviser  to  the  Ministry  of  Education  and  Consulting  Engineer 
to  the  Ministry  of  Communications.  In  1910,  he  was  appointed  Chair- 
man of  the  Board  of  Civil  Service  Examiners,  for  the  examination  of 
more  than  700  men  who  had  been  educated  in  foreign  countries. 

Directly  after  the  opening  of  the  Peking-Kalgan  Railway  to  traffic, 
the  Viceroy  of  Szechuen  Province  sent  a  petition  to  the  Throne  for 
the  second  time,  asking  for  the  release  of  Mr.  Jeme  from  Peking,  in 
order  that  he  might  take  up  the  construction  of  the  Szechuen  Section 
of  the  Hankow-Szechuen  line.  As  everything  was  running  smoothly 
on  the  Peking-Kalgan  Railway,  Yuan  Shi  Kai  allowed  Mr.  Jeme  to 
accept  the  offer,  but  still  retained  him  in  the  service  of  the  Peking- 
Kalgan  line.  Accordingly,  Mr.  Jeme  went  to  Ichang  in  1909  to  accept 
the  position  of  Chief  Engineer  of  the  Szechuen  Railway  Company,  a 
privately  owned  company.  The  Szechuen  line  was  to  start  from 
Ichang,  Hupeh  Province,  and  was  to  open  up  the  Province  of 
Szechuen,  with  ultimate  connection  with  Hankow.  Ichang  is  a  treaty 
port  on  the  Yangtze  River,  about  1  000  miles  from  Shanghai,  and  is 
situated  just  at  the  mouth  of  the  famous  Yangtze  Gorges.  The  Rail- 
way Company  had  previously  engaged  a  young  Chinese  as  its  Locating 
Engineer.  He  had  already  spent  several  years  in  the  Szechuen  hills, 
and  Mr.  Jeme's  part  on  his  arrival  was  to  start  the  construction  of  the 
line.  Mr.  Jeme  did  not  favor  the  located  line  which  went  inland,  away 
from  the  Yangtze  River,  and  was,  therefore,  much  longer  than  a  river 
line.  He  was  of  the  opinion  that  a  river  route  was  better.  However, 
as  several  years  had  already  been  spent  in  location  work,  the  Company 
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would  not  allow  any  more  time  for  further  investigations.  The  share- 
holders were  clamoring  for  results;  they  wanted  to  see  trains  running. 
The  natives  throughout  the  Province  were  curious  to  know  what  a 
railway  was  like,  they  had  heard  so  much  of  its  wonderful  performance 
and  yet  after  spending  so  much  money  and  waiting  for  so  long,  there 
was  no  sign  of  one.  In  later  years,  whenever  a  party  of  engineers 
went  into  Szechuen  Province,  the  natives  would  invariably  say,  "coming 
again"  ?  Mr.  Jeme's  opinion  concerning  the  river  line  was  afterward 
confirmed  by  surveys  made  during  1913  and  1914  by  American  engineers 
under  Eichard  Wood  Randolph,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of 
the  Szechuen  Section  of  the  Canton-Hankow- Szechuen  Railways.  In 
1911,  the  Szechuen  Railway  Company  was  taken  over  by  the  Govern- 
ment and  this  action  was  one  of  the  chief  causes  of  the  Chinese  Revolu- 
tion. After  the  Revolution,  the  two  trunk  lines — Hankow  to  Canton, 
and  Hankow  to  Szechuen — were  amalgamated  into  one  system  to  be 
financed  by  the  so-called  Group  Bankers  Loan,  composed  of  British, 
French,  German,  and  American  capital,  and  the  Szechuen  line,  now 
known  as  the  American  Section,  was  given  over  to  the  Americans  as 
their  field  of  activity. 

In  1910,  while  he  was  at  Ichang,  busy  getting  construction  work 
started,  Mr.  Jeme  was  informed  that  he  had  been  elected  President 
of  the  Canton  Section  of  the  Canton-Hankow  line,  a  privately  owned 
railway,  even  to  this  day.  After  construction  at  Ichang  was  under  way, 
Mr.  Jeme  left  for  Canton  to  take  up  his  newly  added  duties.  In  order 
to  save  money  for  the  Company,  he  also  acted  as  its  Chief  Engineer. 
He  had  been  Consulting  Engineer  to  the  Lock-Tung  Railway  since 
1909,  so  that  during  1910  and  the  greater  part  of  1911,  he  was  holding 
six  different  positions  concurrently  on  four  different  railways.  His 
time  was  spent  between  Peking,  Ichang,  and  Canton. 

When  the  Revolution  broke  out  in  1911,  Mr.  Jeme  was  devoting 
his  energies  to  the  extension  of  the  railway  at  Canton,  and  the  Revolu- 
tion gave  him  the  chance  to  prove  his  faithfulness  as  its  custodian. 
There  was  great  excitement  in  and  around  Canton  during  the  early 
period  of  the  Revolution.  Everybody  who  could  afford  it  went  to 
Hong  Kong  for  protection  under  the  British  flag,  but  Mr.  Jeme 
remained  on  the  job.  His  staff  threatened  to  desert  him,  and  his  many 
friends  advised  him  not  to  take  any  chances  by  remaining  in  Canton. 
He  called  together  the  various  chiefs  of  each  department  of  the  rail- 
way, and  told  them  that  he  was  going  to  stick  to  his  post,  but  that  if 
any  one  among  them  was  afraid  to  stay,  he  could  go;  however,  before 
they  left,  everything  must  be  handed  over  to  him  or  his  representative 
in  perfect  order.  In  the  end,  nobody  left,  the  trains  were  kept  running 
throughout  the  Revolution,  and  the  railway  did  not  suffer  in  any  way. 
A  neighboring  railway  was  looted  after  its  Director  and  principal 
heads  had  deserted  the  place  at  the  first  sign  of  trouble.     Everything 
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that  could  be  carried  off  was  taken,  and  it  was  rumored  that  the 
remaining  staff,  mostly  of  the  lower  class,  looted  the  railway  them- 
selves. 

With  the  abdication  of  the  Manchus,  the  country  was  somewhat 
restored  to  order,  and  the  Canton-Hankow-Szechuen  Railways  System 
was  organized.  President  Yuan  Shi  Kai  sent  a  delegate  to  Canton 
to  bring  Mr.  Jeme  to  the  capital  for  appointment  as  Associate  Director- 
General  of  the  System.  He  was  especially  charged  by  Yuan  to  look 
after  the  technical  part  of  the  railway  administration  at  Hankow. 
At  the  beginning  the  Director-General's  post  was  reserved  as  a 
pension  for  some  Revolutionary  hero.  It  was  passed  from  hand  to 
hand  during  the  first  year,  and,  finally,  a  politician  got  the  job,  but 
only  retained  it  for  about  six  months  when  he  died.  Yuan  then  ap- 
pointed Mr.  Jeme  as  Director-General,  the  date  of  the  appointment 
having  been  June,  1914,  and  from  that  time  until  his  death,  he 
retained  this  position.  While  he  was  Director-General,  on  the  British 
Section,  the  portion  between  Wuchang  and  Changsha  was  completed 
and  opened  to  trafiic;  on  the  German  Section,  a  roadbed  was  completed 
for  164  km.,  but  the  tracks  had  been  laid  for  only  a  short  distance  when 
the  war  stopped  further  work;  on  the  American  Section,  no  construc- 
tion was  attempted. 

Besides  the  honors  already  mentioned,  Mr.  Jeme  was  appointed  to 
represent  China  on  the  Allied  Technical  Board  at  Harbin.  In  1916, 
he  received  the  LL.  D.  degree  from  the  British  Colonial  University 
at  Hong  Kong.  He  was  Chairman  of  the  Technical  Committee  in  the 
Ministry  of  Communications,  Vice-Chairman  of  the  National  Com- 
munications Conference,  Honorable  Member  of  the  Board  on  Railway 
Laws  and  Regulations,  Member  of  the  National  Transportation  Com- 
mittee, and  he  was  twice  decorated  by  the  Chinese  Republican  Govern- 
ment. In  1916,  on  the  thirty-fifth  anniversary  of  his  Class,  his  Alma 
Mater  offered  him  the  honorary  degree  of  M.  A.,  but  he  was  unable  to 
go  to  the  United  States  to  receive  it. 

During  the  construction  of  the  large  bridge  across  the  Yellow  River, 
on  the  Tientsin-Pukow  Railway,  the  work  was  held  up  by  the  local 
gentry  who  demanded  the  addition  of  more  spans.  The  natives  drove 
off  the  German  engineers  and  the  German  contractors  and  refused  to 
let  them  proceed  with  the  work.  The  Director  was  in  despair,  as  he 
was  unable  to  cope  with  the  situation.  He  asked  for  help  from  the 
Government,  and  Mr.  Jeme  was  sent  to  investigate  and  commissioned 
to  do  what  he  could  to  settle  the  matter.  He  not  only  explained 
everything  satisfactorily  to  the  gentry,  but  also  secured  their  consent 
to  quarry  rubble  from  a  near-by  hill,  thereby  cheapening  the  cost  of 
rubble.  In  this  mission  which  required  tact  and  diplomacy,  he  saved 
the  Government  many  thousands  of  dollars. 
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He  was  the  first  to  introduce  the  use  of  rack-a-rock  in  China  during 
the  construction  of  the  Peking-Kalgan  Railway.  On  every  railway 
of  which  he  had  charge,  he  set  a  high  standard  in  pay  for  the  Chinese 
engineers.  He  believed  firmly  that  Chinese  engineers  should  receive 
the  same  pay  as  European  engineers  of  the  same  rank  and  for  the 
same  work.  He  had  a  warm  place  in  his  heart  for  young  engineers, 
especially  for  those  who  had  been  educated  abroad.  To  them  he  wa& 
an  inspiration,  and  was  always  looked  to  for  guidance.  He  was  always 
accommodating  to  any  one  who  sought  his  help. 

The  following  story  is  a  concrete  example  of  his  silent  fight  for  the 
good  of  Chinese  engineers.  While  he  was  still  Associate  Director- 
General,  the  German  Chief  Engineer,  Mr.  Linow,  sent  an  official  com- 
munication to  the  Director-General  for  sanction  to  send  for  a  number 
of  German  engineers  of  all  ranks  to  replace  the  Chinese  engineers. 
Mr.  Linow  said  in  his  letter  that  "the  Chinese  engineers  were  no  good" 
Mr.  Jeme  was  aroused  at  once  by  this  letter  and  strongly  advised  the 
Director-General  that  under  no  consideration  must  such  an  application 
be  sanctioned.  He  clearly  saw  that  if  this  was  allowed,  it  would  create 
a  precedent  for  the  wholesale  importation  of  foreign  engineers  and  likely 
to  be  followed  by  other  foreign  loan  railways.  In  time,  Chinese  engi- 
neers would  disappear  from  the  railway  service.  The  Director-General 
not  wishing  to  get  himself  into  trouble  with  the  Germans,  wired  from 
Peking  that  the  Associate  Director-General  would  have  the  power  to 
decide  the  question.  Accordingly,  Mr.  Linow  was  asked  to  come  to 
the  Director-General's  office  for  consultation.  On  his  arrival,  he  was 
asked  to  re-read  his  letter  to  see  if  it  was  correct.  Mr.  Linow  replied 
that  the  letter  was  quite  correct.  Then  Mr.  Jeme  asked  him  what  he 
meant  by  the  statement,  "Chinese  engineers  were  no  good".  Mr. 
Linow  replied  that  he  only  meant  those  whom  he  had  who  were  not 
up  to  the  standard.  Whereupon,  Mr,  Jeme  gave  the  letter  back  to 
Mr.  Linow  and  told  him  that  the  statement  was  too  broad,  he  must 
alter  that  letter.  If,  however,  Mr.  Linow  thought  the  Chinese  engi- 
neers whom  he  had  were  not  up  to  the  standard,  better  ones  would  be 
found  until  he  was  satisfied.  Mr.  Jeme  also  told  him  that  if  any 
Chinese  engineers  were  dismissed,  the  vacancy  must  be  filled  by  Chinese 
according  to  the  loan  agreements.  He  also  expressed  the  opinion  that 
he  did  not  believe  it  would  be  just  for  any  foreign  loan  railway  to 
import  foreign  engineers  to  fill  all  the  ranks;  it  was  all  right  for 
experienced  foreign  engineers  to  take  the  principal  positions,  but  the 
lower  ranks  ought  to  be  reserved  for  the  Chinese  to  get  the  practice 
and  training.  In  the  end,  Mr.  Linow  saw  the  justice  of  Mr.  Jeme'a 
refusal,  and  acted  accordingly.  This  was  one  of  many  such  cases,  where 
Mr.  Jeme  took  the  burden  on  his  own  shoulders  for  the  good  of  the 
Chinese  in  general. 
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As  time  goes  on,  Mr,  Jeme's  record  of  achievements  will  undoubtedly 
receive  greater  recognition.  He  was  always  a  clear  thinker  and  a  man 
of  few  words.  In  his  long  years  of  toil,  he  was  never  known  to  have 
made  an  error  in  judgment,  and  although  a  man  of  strong  convictions, 
he  was  always  open  to  argument  and  ready  to  receive  suggestions  and 
give  them  consideration.  He  was  never  known  to  fail  in  keeping  a 
promise,  and  was  always  punctual  at  his  office,  at  meetings,  or  at  social 
functions.  Between  him  and  those  who  were  with  him  through  his 
early  struggles,  there  existed  a  deep  and  sincere  atfection.  To  the 
older  class  of  Chinese  engineers,  he  was  always  their  leader,  one  to 
whom  they  always  went  for  advice  and  help.  He  was  frank,  open 
in  his  dealings,  honest  to  the  core,  and  above  petty  personal  interests. 
He  was  a  true  gentleman  at  all  times,  courteous  to  all,  and  possessed 
of  high  moral  conceptions. 

He  was  a  man  of  the  most  simple  tastes,  modest  in  the  extreme,  and 
never  harbored  resentments  or  belittled  those  who  opposed  him;  he  was 
never  jealous  of  the  man  above  him.  He  always  considered  himself  as 
an  engineer,  and  never  mixed  in  politics.  When  the  Revolutionary 
party  asked  him  to  join  their  ranks,  he  refused  politely  saying  that 
he  was  only  an  engineer,  one  who  was  to  make  progress  by  his  creative 
and  constructive  endeavors.  He  was  one  of  the  founders  of  the 
Chinese  Institute  of  Engineers,  and  obtained  its  recognition  by  Presi- 
dent Li  Yuan  Hung.  It  was  his  aim  to  give  the  Society  a  standing  that 
would  qualify  its  members  to  accept  any  technical  post  under  the 
Government.  Through  his  efForts,  several  thousand  dollars  have  been 
collected  toward  a  building  fund  for  the  Society,  and  Mr.  Jeme  secured 
temporary  quarters  in  Peking  for  it.  Whenever  he  was  in  Peking,  he 
always  stayed  at  the  Society  headquarters  in  preference  to  the  luxuri- 
ous hotels. 

He  was  a  lover  of  the  American  game  of  baseball  and,  on  his  return 
trip  in  1881,  he  played  on  the  All-Chinese  team  organized  by  the 
returning  students.  The  All-Chinese  team  played  an  exhibition  game 
with  an  Oakland  semi-professional  team  and  surprised  the  Americans 
by  their  excellent  playing.  He  took  a  keen  interest  in  the  Yale  ball 
team  and  followed  its  history  through  his  alumni  papers.  He  was 
enthusiastic  over  tennis,  and  occasionally  played  a  set  or  two  with  his 
children.  He  lived  a  clean  life,  and  had  never  known  sickness  until 
about  a  year  ago,  when  he  was  first  attacked  with  dysentery  from 
which  attack  he  never  fully  recovered.  During  the  past  year,  his 
health  began  to  fail  rapidly,  but  he  stayed  at  his  work,  hoping  all 
the  time  that  he  would  soon  be  well  again.  He  was  in  poor  physical 
condition  when  President  Hsii  sent  him  to  Harbin  to  represent  China 
on  the  Allied  Technical  Board.  The  long  journey  and  the  strain  of  the 
work  had  their  telling  effect,  for  three  days  after  his  return  to  Hankow 
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on  a  short  leave,  he  was  advised  to  enter  the  hospital  for  careful 
treatment. 

On  his  arrival  at  Hankow,  he  had  decided  to  request  President  Hsii 
to  release  him  from  all  public  duties,  and  had  asked  his  Secretary  to 
prepare  his  resignation,  which  he  had  just  time  to  initial,  when  he 
passed  away  at  the  hospital.  According  to  the  doctor  who  attended  him, 
his  death  was  due  to  heart  failure  and  overwork. 

In  his  valedictory  petition  to  the  President,  Mr.  Jeme  urged  the 
training  of  more  engineers,  with  every  chance  for  practice,  recom- 
mended the  appointment  of  a  competent  expert  to  succeed  himself  on 
the  Allied  Technical  Board,  and,  finally,  the  speedy  completion  of 
the  Canton-Hankow- Szechu en  Railways,  especially  the  Szechuen  line, 
on  the  great  future  of  which  all  engineers,  travelers,  writers,  merchants, 
and  missionaries  have  agreed. 

On  his  death.  President  Hsii  issued  a  mandate  in  which  he  com- 
manded the  National  Historian  Committee  to  record  Mr.  Jeme's  deeds 
in  the  history  of  the  Nation,  donated  the  sum  of  $2  000  toward  defray- 
ing the  funeral  expenses,  and  ordered  the  Civil  Governor  of  Hupeh 
Province  to  represent  the  Government  at  the  funeral  services  at  Hankow 
in  ofi^ering  sacrifices.  Mr.  Jeme's  many  friends  at  Canton,  Shanghai, 
Tientsin,  Hankow,  and  Peking  held  memorial  services  to  pay  him 
tribute. 

Mr.  Jeme  was  elected  a  member  of  the  Institution  of  Civil  Engi- 
neers of  Great  Britain  in  1894.  He  was  also  a  member  of  the  Royal 
Academy  of  Arts  and  of  the  Shanghai  Engineering  Society  (Euro- 
peans), President  of  the  Chinese  Institute  of  Engineers,  President  of 
the  Hankow  Foreign  Educated  Men's  Club,  member  of  the  Chinese 
Railway  Association,  and  while  at  college,  a  member  of  the  Alpha  Phi 
Fraternity. 

He  was  married  in  1887,  at  Canton,  and  his  widow,  five  sons,  two 
daughters,  one  brother,  and  one  sister  survive  him.  His  two  eldest  sons 
had  only  returned  from  the  United  States,  in  February,  1919,  one 
having  been  graduated  from  Yale  in  Civil  Engineering  and  the  other 
from  Tri- State  College  in  Mechanical  Engineering. 

The  following  telegram  and  letters  show  in  what  high  esteem  Mr. 
Jeme  was  held  by  those  who  knew  him  and  who  had  been  associated 
with  him : 

The  following  telegram  of  condolence  was  received  from  the  Hon. 
Paul  S.  Reinsch,  the  American  Minister  to  China : 

"We  are  greatly  shocked  by  information  of  death  of  Dr.  Jeme 
whose  efficient  services  to  Chinese  railway  development  and  whose 
eminent  qualities  of  character  gave  him  a  distinguished  position  of 
confidence  with  all  Americans." 

John  F.  Stevens,  M.  Am.  Soc.  C.  E.,  President  of  the  Inter- Allied 
Technical  Board,   wrote  as  follows: 


Memoirs.]  MEMOIE   OF   TIEN    YOW    JEME  G93 

"Dr.  Jeme  was  known  to  me  somewhat  by  reputation  before  I  had 
the  pleasure  of  his  acquaintance,  and  I  am  glad  to  believe,  his  friend- 
ship. During  the  short  time  I  was  associated  with  him  in  our  work 
on  the  Allied  Technical  Board,  I  was  deeply  impressed  by  his  quick 
grasp  of  any  matter  which  we  had  under  consideration,  his  rapid,  and 
to  my  mind,  excellent  judgment. 

"While  a  man  of  few  words,  he  was  decisive,  and  we  all  greatly 
respected  his  opinions,  and  one  could  readily  see  that,  coupled  with  a 
thorough  technical  knowledge  of  railway  problems,  he  possessed  what 
was  even  more  valuable,  strong  common  sense  and  a  thorough  belief  in 
his  convictions. 

"Above  all,  he  was  a  gentleman,  and  the  great  pleasure  I  have  in 
the  memory  of  his  association,  is  only  equalled  by  the  sense  of  loss 
not  only  personal  to  all  of  us,  but  a  very  great  one  to  his  country." 

C.  J.  Carroll,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of  the  American 
Section  of  the  Canton-Hankow- Szechuen  Railways,  wrote: 

"During  the  past  two  years  that  I  have  been  associated  with  the 
late  Dr.  Jeme  in  affairs  of  the  Szechuen-Hankow  Railway,  I  have 
always  found  him  deeply  and  personally  interested  in  the  ultimate 
success  and  completion  of  not  only  this  railway,  but  also  in  a  broader 
sense  the  comprehensive  railway  development  of  China. 

"Dr.  Jeme  was  recognized  as  the  leading  Civil  Engineer  of  China 
on  account  of  his  technical  ability,  of  which  I  had  many  occasions  to 
observe,  as  a  man  of  real  accomplishment  such  as  the  carrying  through 
to  completion  and  success  the  Peking-Kalgan  Railway,  and  as  a  man 
of  broad  ideals,  interested  and  enthusiastic  in  the  development  of 
China's  transportation  system  as  a  whole. 

"All  who  came  in  contact  with  Dr.  Jeme  could  not  help  but  admire 
not  only  his  ability  as  an  administrator,  a  conceptor,  and  an  engineer, 
but  his  interesting  personality  and  gentlemanly  instincts  which  inspired 
confidence. 

"At  the  time  of  his  death  he  was  looking  forward  to  the  success  of 
his  great  ideal,  the  opening  up  of  Szechuen  by  a  railway  through  the 
noted  and  difficult  Yantze  Gorges.  By  his  death,  China  has  suffered  a 
great  loss  and  I  trust  that  further  honors  will  be  conferred  upon  this 
noted  man  by  the  nation." 

The  following  letter  was  received  from  H.  A.  Raider,  Assoc.  M.  Am. 
Soc.  C.  E.,  former  District  Engineer  of  the  American  Section  of  the 
Canton-Hankow- Szechuen  Railways: 

"The  writer  had  the  happy  experience  of  having  been  associated 
professionally  with  Dr.  Jeme  Tien  Yow,  and  expresses  his  deep  feelings 
at  the  loss  of  a  friend  and  of  an  engineer  who  had  become  of  inestimable 
value  to  his  country  in  the  development  of  her  numerous  railway 
systems. 

"Dr.  Jeme  was  without  doubt  the  ablest  engineer  that  China  has 
produced,  and  might  well  be  called  the  Father  of  Engineering  in  China, 
because  not  only  of  having  been  the  first  Chinese  Engineer  to  build 
and  operate  entirely  with  Chinese  a  large  and  difficult  railway  under- 
taking, but  because  he  was  always  the  first  to  contribute  to,  encourage, 
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and  maintain  any  society  or  measure  that  would  promote  the  science 
of  engineering  in  China. 

"He  was  a  man  of  great  ability,  possessing  fine  personal  qualities, 
and  commanding  the  good  will  and  confidence  of  all  his  associates.  He 
undertook  with  enthusiasm  and  characteristic  attitude  of  duty,  every 
assignment  made  him  by  his  Government,  even  to  his  last,  which  was 
indirectly  responsible  for  his  early  death. 

"I  trust  the  young  engineers  of  China  will  set  him  up  as  a  model, 
a  man  who  followed  his  profession  because  his  country  needed  engi- 
neers, when  with  his  ability  he  might  have  amassed  wealth  in  com- 
mercial life." 

Mr.  Jeme  was  elected  a  Member  of  the  American  Society  of  Civil 
Engineers  on  November  30th,  1909. 


ROBERT  EMMET  McMATH,  M.  Am.  Soc.  C.  E.=» 


Died  May  31st,  1918. 


Robert  Emmet  McMath  was  born  in  Varick,  Seneca  County,  N".  Y., 
on  April  28th,  1833.  One  of  the  vivid  recollections  of  his  childhood 
was  going  with  his  parents  to  Little  Falls,  N.  Y.,  to  see  the  first  pas- 
senger train  go  through  that  place  on  its  trip  from  Schenectady  to 
Utica. 

When  he  entered  Williams  College  from  which  he  was  graduated 
in  1857,  he  found  that  he  was  handicapped  by  the  deficiency  of  his 
preparatory  course,  particularly  in  the  languages,  as  compared  with 
men  who  had  prepared  at  Andover  and  other  Eastern  schools.  While 
at  Williams,  he  was  a  fellow  student  of  the  late  President  James  A. 
Garfield,  through  whose  influence  he  became  a  member  of  what  was 
known  there  as  the  Anti- Secret  Society. 

In  the  latter  part  of  October,  1858,  Mr.  McMath  went  West  and 
settled  in  St.  Louis,  Mo.  He  entered  directly  on  the  active  practice 
of  his  profession,  his  first  work  having  been  the  design  and  recon- 
struction of  a  levee  around  Columbia  Bottom  at  the  junction  of  the 
Mississippi  and  Missouri  Rivers. 

From  1859  to  1862,  he  served  as  Deputy  County  Surveyor  of  St. 
Louis  County,  Missouri.  In  1862,  he  entered  the  employ  of  the  Govern- 
ment as  an  Assistant  Engineer  with  the  United  States  Coast  Survey, 
under  the  late  Alexander  Dallas  Bache,  Hon.  M.  Am.  Soc.  C.  E.,  as 
Superintendent.  While  awaiting  orders,  Mr.  McMath  made  a  recon- 
naissance survey  of  the  environs  of  Philadelphia,  Pa.,  until  the  spring 
of  1864,  when  he  was  ordered  to  Washington,  D.  C,  to  report  to  Gen. 
Meigs,  Quartermaster  Corps,  U.  S.  A.,  for  duty.  Under  orders  from 
Gen.  Meigs,  he  made  a  topographical  survey  of  Arlington  Heights. 

*  Memoir  prepared  by  the  Secretary  from  information  on  file  at  the  Head- 
quarters of  the  Society. 
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This  property  was  'o^wined  by  the  Lee  family,  but  had  been  confiscated 
by  tlie  Government  for  use  as  a  burial  ground  for  soldiers  dying  at  or 
near  Washington,  and  is  now  known  as  the  Arlington  National 
Cemetery, 

Early  in  February,  1865,  Mr.  McMath,  with  others  of  the  Coast 
Survey,  was  ordered  to  Nicaragua,  where  the  Central  American  Transit 
Company,  under  grant  from  the  Nicaraguan  Government,  was  about 
to  make  a  survey  for  the  Nicaragua  Canal.  On  this  detail,  he  was 
engaged  on  a  survey  of  Greytown  Harbor  and  about  1  000  miles  of  the 
San  Juan  Eiver  which  at  that  time  was  bordered  on  each  side  by  an 
unpenetrable  wilderness.  Until  their  return  to  New  York,  the  mem- 
bers of  the  party  had  not  heard  of  the  surrender  of  the  Confederate 
Army  or  the  assassination  of  President  Lincoln,  and  during  the  voyage 
home  had  been  continually  apprehensive  of  capture  by  a  Confederate 
cruiser. 

In  the  fall  of  1865,  he  received  and  accepted  an  offer  of  a  position 
as  Assistant  Engineer  with  the  U.  S.  Engineer  Corps.  His  first  work 
in  this  capacity  was  on  the  survey  of  the  Illinois  River  from  La  Salle, 
111,  to  the  Mississippi  River.  In  1867  and  1868,  he  had  charge  of  a 
hydrographic  survey  of  the  Illinois  River,  and,  in  1869,  he  was  engaged 
as  Assistant  Engineer  on  a  survey  of  the  Arkansas  River  until  Sep- 
tember, when  he  was  placed  in  local  charge  of  the  improvement  of 
the  Illinois  River,  as  part  of  a  canal  and  slack-water  navigation  from 
Chicago,  111.,  to  the  Mississippi  River.  It  was  while  he  was  engaged 
on  building  dams  in  the  Illinois  River  that  Mr.  McMath  applied  the 
practice  of  lumbermen  of  using  brush  and  stakes,  with  such  ballast 
as  might  be  available,  a  method  afterward  used  to  a  great  extent  in 
similar  work  on  the  Mississippi  and  other  rivers. 

Mr.  McMath  remained  on  the  work  of  the  improvement  of  the 
Illinois  River,  until  July,  1872,  when  appropriations  having  been  made 
by  Congress  for  the  improvement  of  the  Mississippi  River,  he  was 
assigned,  in  August,  1872,  to  take  charge  of  the  improvements  of  the 
harbors  of  St.  Louis,  Mo.,  and  Alton,  111.  In  April,  1873,  he  was 
appointed  Principal  Civil  Assistant  on  the  improvement  of  the  Mis- 
sissippi River,  between  the  Illinois  and  Ohio  Rivers,  and,  in  October, 
1878,  he  was  put  in  charge  of  special  physical  investigations  thereof. 
He  served  with  the  Mississippi  River  Commission  on  similar  work  from 
1880  to  1883,  when  he  was  appointed  Sewer  Commissioner  of  St.  Louis, 
under  Mayor  Ewing,  which  position  he  held  until  1891. 

Mr.  McMath  had  never  had  any  experience  with  sewer  work  prior  to 
his  appointment  as  Sewer  Commissioner,  but  when  the  opportunity  of 
doing  important  and  necessary  work  for  the  city  thus  presented  itself, 
he  did  not  hesitate  to  accept  it.  During  his  incumbency  of  the  ofiice, 
he  originated  the  drainage  scheme  for  what  is  known  as  the  Vande- 
venter  District  of  St.  Louis,  which  had  presented  problems  that  had 
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been  stumbling  blocks  of  long  standing  to  the  Department.  Under 
his  direction,  a  complete  topographical  survey  of  the  city  was  made, 
which  is  still  referred  to  in  planning  sewer  extension.  He  also  made 
a  special  study  of  the  question  of  the  size  of  sewers  required  to  serve 
large  areas,  and  embodied  the  results  of  these  studies  in  a  paper* 
which  was  presented  before  the  Society.  The  formula  given  in  that 
paper  for  determining  the  expected  discharge  of  storm  water  from 
areas  exceeding  100  acres,  known  to  engineers  as  the  "McMath  formula", 
was  widely  accepted  and  used  by  engineers  throughout  the  country. 
It  has  been  stated  that,  in  this  formula,  Mr.  McMath  "had  no  idea  that 
he  was  contributing  anything  but  a  method  to  engineering  science  and 
really  did  not  think  that  he  did." 

From  1891  to  1893,  Mr.  McMath  was  engaged  in  the  private  practice 
of  engineering  as  a  Consulting  Engineer,  in  St.  Louis.  In  April,  1893, 
he  was  nominated  and  elected  to  the  office  of  President  of  the  Board  of 
Public  Improvements  of  St.  Louis,  and  served  in  that  capacity  until 
1901.  In  this  position  he  was  obliged  to  familiarize  himself  with  all 
kinds  of  municipal  problems.  He  was  a  prominent  member  of  the  City 
Hall  Commission,  under  the  control  of  which  the  present  City  Hall  was 
built,  and  this  building  was  constructed  largely  along  the  lines  sug- 
gested by  Mr.  McMath. 

After  severing  his  connection  with  the  City  Government  in  1901, 
Mr.  McMath  engaged  again  in  the  private  practice  of  his  profession  as 
a  Consulting  Engineer,  retaining  his  office  in  St.  Louis,  imtil  he  retired 
a  few  years  before  his  death,  on  May  31st,  1918,  to  his  home  in  Webster 
Groves,  Mo. 

Mr.  McMath  was  married  in  1859  to  Miss  Frances  Brodie,  of  Detroit, 
Mich. 

He  was  a  prominent  member  of  the  Engineers  Club  of  St.  Louis 
and  had  been  identified  with  its  activities  almost  from  its  organization. 
He  served  as  its  Vice-President  in  1885,  and  was  elected  its  President  in 
1886.  He  also  served  as  Club  Librarian  from  1891  to  1893,  and  was 
elected  an  Honorary  Member  in  1910.  The  following  extracts  are 
taken  from  a  memoir  of  him,  prepared  by  Robert  Moore  and  John  A. 
Ockerson,  Past-Presidents,  Am.  Soc.  C.  E.,  and  M.  L.  Holman,  M.  Am. 
Soc.  C.  E.,  for  the  Club : 

"While  his  career  was  marked  by  unusual  service,  this  was  only 
natural  for  one  of  his  remarkable  ability.  His  integrity  was  as  pro- 
nounced as  his  professional  capabilities  and  considered  both  as  a  man 
and  as  an  engineer  nowhere  in  contemporary  history  can  there  be 
found  a  character  more  worthy  of  emulation.  Sincere,  always  most 
assiduous  in  his  effort  to  reach  the  best  solution  for  the  problems  that 
he  was  set  to  master,  a  wide  reader  and  a  ready  writer,  his  thorough- 
ness gave  his  contributions  to  the  affairs  that  claimed  his  attention  the 

*  "Determination  of  the  Size  of  Sewers",  Transactions,  Am.  Soc.  C.  E.,  Vol. 
XVI,  p.  179. 
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stamp  of  authority  and  finality.  As  one  of  his  associates  has  aptly  said 
'when  Robert  McMath  gave  his  opinion  on  a  subject  you  knew  that 
it  was  the  result  of  careful,  conscientious  study,  enhanced  by  a  wide 
experience  and  determined  by  a  splendidly  trained  mind.' 

"During  the  period  of  his  association  with  the  Mississippi  River 
Commission,  Mj.  McMath  was  regarded  as  the  best  informed  engi- 
neer on  river  hydraulics  in  the  covmtry.  The  elaborate  reports  which 
he  compiled  from  time  to  time  were  considered  as  standard  and  con- 
clusive on  many  of  the  problems  pertaining  to  the  regulation  of  the 
river." 

******* 

"Personally,  though  a  man  of  few  words,  his  friendship  could 
always  be  counted  upon,  and  he  was  generous  to  the  last  degree,  both  in 
the  assistance  he  rendered  his  colleagues  and  in  the  aid  he  extended  to 
the  young  men  associated  with  him  who  were  just  growing  up  in  the 
profession. 

"The  life  of  Robert  McMath  presents  one  of  those  rare  instances 
where  personality  has  embraced  intellect,  sensibility  and  will  of  the 
highest  order,  each  happily  balanced  against  the  other  and  forming  a 
character  of  charm  and  power. 

"Those  of  us  whose  privilege  it  was  to  have' known  him  cherish  the 
memory  of  our  association  together.  The  State  and  society  have  been 
enriched  by  his  example  of  uprightness  and  his  constructive  achieve- 
ments." 

The  following  paragraph  is  quoted  from  Mr.  McMath's  autobi- 
ography, and  is  a  fitting  close  to  an  account  of  his  life : 

"As  is  the  usual  lot  of  men,  I  have  had  opportunities  for  usefulness, 
and  if  it  has  not  fallen  to  my  lot  to  accomplish  any  great  work,  I  have 
lived  at  a  time  when  great  advances  were  being  made  in  matters 
afi'ecting  the  welfare  of  men  of  all  classes  and  kinds.  The  material 
advances  and  changes  have  affected  all  classes  and  conditions  of  man- 
kind, and  the  most  that  any  of  us  can  claim  is  that  we  have  not  failed 
to  meet  the  responsibilities  of  the  hour  and  to  do  what  was  given  us 
as  our  work." 

Mr.  McMath  was  elected  a  Member  of  the  American  Society  of 
Civil  Engineers  on  March  3d,  1880.  He  also  served  as  a  Director  of  the 
Society  in  1889. 


HENRY  KINDER  OWENS,  M.  Am.  Soc.  C.  E. 


Died  May  15th,  1919. 


Henry  Kinder  Owens,  the  son  of  William  D.  and  Mary  J.  (Milham) 
Owens,  was  born  in  Wilmington,  Del.,  on  October  9th,  1858.     Early  in 
his  life,  the  family  removed  to  Missouri  where  the  boy  acquired  his 
basic  professional  education,  obtaining  a  C.  E.  degree  in  1880. 
»  Memoir  prepared  by  A.  V.  Bouillon,  M.  Am.  Soc.  C.  E. 
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Following  his  graduation,  Mr.  Owens  engaged  in  railroad  location 
and  construction  work  in  Missouri,  Arkansas,  and  New  Mexico.  He 
went  to  the  State  (then  Territory)  of  Washington  in  188G  and  began 
to  interest  himself  in  irrigation  projects,  in  conjunction  with  railroad 
development,  in  Eastern  Washington  and  Oregon.  In  1887,  he  located 
in  Seattle  and  was  engaged  as  Construction  Engineer  on  the  Seattle, 
Lake  Shore,  and  Eastern  Eailway,  now  a  part  of  the  Northern  Pacific 
System. 

In  1888,  Mr.  Owens  entered  into  partnership  with  the  late  John 
G.  Scurry,  under  the  firm  name  of  Scurry  and  Owens,  and  from  1888 
to  1890,  inclusive,  this  firm  did  the  engineering  work  of  the  City  of 
Seattle,  including  the  replatting  and  regrading  of  the  business  district 
following  the  disastrous  fire  of  June  6th,  1889.  The  firm  also  par- 
ticipated in  the  original  plans  of  the  present  water  supply  and  sew- 
erage systems  of  Seattle,  in  collaboration  with  the  late  Benezette 
Williams,  Consulting  Engineer,  of  Chicago,  111.  The  firm  dissolved 
in  1892,  and  Mr.  Owens  planned  and  constructed  water-works  plants 
for  some  of  the  smaller  communities  in  the  State  of  Washington. 

From  1893  to  1897,  he  held  a  special  assignment  with  the  Land 
Department  of  the  Northern  Pacific  Eailway  Company,  as  Irrigation 
Engineer,  in  which  capacity  he  made  examinations,  preliminary  sur- 
veys, and  reports,  with  estimates  of  construction  costs,  for  projects 
embracing  a  large  part  of  the  irrigable  lands  in  the  land  grant  of  that 
company,  in  Oregon,  Washington,  Idaho,  and  Montana.  In  1898,  he 
became  Consulting  Engineer  for  the  Northern  Pacific  Irrigation  and 
Land  Company,  in  the  execution  of  a  project  watering  110  000  acres 
in  Yakima  Valley.  This  project  has  been  in  successful  operation  for 
nearly  20  years. 

Thereafter,  he  was  Chief  Engineer  of  the  Hanf ord  Irrigation  and 
Power  Company,  as  well  as  the  Pasco  Power  and  Water  Company,  and 
works  of  magnitude  were  built  under  his  direction. 

From  1908  to  his  death,  Mr.  Owens  maintained  an  ofiice  in  Seattle, 
as  Consulting  Engineer,  in  which  period  he  successfully  carried  out 
many  undertakings  in  hydraulic  and  railroad  work,  as  well  as  in 
mining,  sewerage,  irrigation,  and  power  plants,  including  among 
others,  notably,  the  20  000-kw.,  hydro-electric  plant  known  as  the  Punt- 
ledge  River  Plant,  built  in  1911-13  for  the  Canadian  Collieries,  Lim- 
ited, one  of  the  McKenzie  and  Mann  corporations  in  British  Columbia. 
He  also  developed  preliminary  plans  and  estimates  for  numerous  hydro- 
electric projects  in  Western  Washington,  and  was  interested  in  the 
development  of  the  steel  and  nitrate  industries  in  conjunction  with 
hydro-electric  power  for  this  district.  During  part  of  this  period  (1911- 
17),  ho  was  associated  with  A.  V.  Bouillon,  M.  Am.  Soc.  C.  E.,  also  a 
Consulting  Engineer  of  Seattle. 
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Mr,  Owens  possessed  a  genial  character  which  was  a  source  of 
pleasure  to  his  associates.  Always  unassuming  in  manner,  he  never 
claimed  the  professional  distinction  to  which  his  ability  and  accom- 
plishments entitled  him. 

He  was  married  on  May  5th,  1887,  at  North  Yakima,  Wash.,  to 
Miss  Alice  M.  Cock,  who,  with  two  sons,  Henry  Victor  Owens,  of 
Seattle,  Wash.,  and  Lieut.  Theodore  Owens,  A.  C.  U.  S.  INT.,  now  at  the 
Naval  Air  Station,  Hampton  Roads,  Va.,  survives  him.  He  is  also 
survived  by  his  mother  Mrs.  Mary  J.  Owens,  and  a  sister,  Mrs.  Mary  J. 
Hansberger,  both  of  Sedalia,  Mo.,  and  two  brothers.  Will  M.  and 
Fred  J.  Owens,  of  Atlanta,  Ga. 

Mr.  Owens  was  elected  a  Member  of  the  American  Society  of  Civil 
Engineers  on  March  6th,  1889. 


HERMANN  FREDERICK  AUGUST  SCHUSSLER,  M.  Am.  Soc.  C.  E.* 


Died  April  2Tth,  1919. 


Hermann  Frederick  August  Schussler  was  born  in  Eastede,  Ger- 
many, on  August  2d,  1842.  He  came  to  California  from  Europe  in  1864, 
after  having  spent  two  years  in  the  study  of  hydraulic  and  mechanical 
engineering  at  the  Zurich,  Switzerland,  and  Karlsruhe,  Germany, 
Polytechnic  Schools.  He  gained  his  first  practical  experience  on 
engineering  work  during  vacations,  having  been  employed  on  railroad 
and  bridge  work  at  Lucerne,  Switzerland,  and  as  a  Mechanical  Drafts- 
man at  Bremen,  Germany. 

As  early  as  October,  1864,  Mr.  Schussler  entered  the  service  of  the 
Spring  Valley  Water- Works  (now  the  Spring  Valley  Water  Company) 
which  supplies  water  to  San  Francisco,  Cal.  He  was  advanced  to  be 
Chief  Engineer  in  1866,  and  served  in  that  capacity  for  42  years,  until 
1908,  when  he  was  relieved  from  active  charge;  he  was  retained  by  the 
Company  in  an  advisory  capacity,  and  continued  in  private  practice  as 
a  Consulting  Engineer. 

During  his  long  connection  with  the  Spring  Valley  Water  Com- 
pany, Mr.  Schussler  was  more  than  Chief  Engineer  of  the  Company's 
system.  It  fell  to  him  to  forecast  the  future  water  requirements  of 
San  Francisco  and  to  take  such  measures  from  time  to  time  as  would 
put  the  Company  in  a  position  to  meet  the  constantly  growing  demand 
for  water.  One  near-by  source  after  another  was  added  to  the  System 
and,  by  the  acquisition  of  large  areas  of  land  in  the  water-sheds, 
tributary  to  the  storage  reservoirs  on  which  the  supply  to  the  city  is 
dependent,    the    quality   of   the   water   was    safeguarded.      Ownership 

•  Memoir  prepared  by  C.  E.  Grunsky,  G.  A.  M.  Elliott  and  F.  C.  Herrmann, 
Members,  Am.  Soc.  C.  E.,  a  Committee  of  the  San  Francisco  Association  of  Members 
of  the  American   Society  of  Civil   Engineers. 
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of  the  water-sheds  has  made  it  a  simple  matter  to  police  the  areas  in 
which  pollution  would  otherwise  be  possible. 

During  his  42  years  of  active  charge  as  Chief  Engineer  of 
the  Spring  Valley  Water  Company,  Mr.  Schussler  designed  and  con- 
structed all  the  works  of  the  Company,  the  aggregate  cost  of  which 
during  that  time  reached  about  $20  000  000,  and  which  include  such 
notable  achievements  as  the  Crystal  Springs  Dam,  a  gravity  section 
concrete  structure,  and  a  number  of  lines  of  riveted  wrought-iron  pipe, 
the  service  of  which  for  30  to  40  years,  with  only  moderate  deteriora- 
tion, is  most  gratifying  evidence  of  the  care  with  which  the  material 
for  their  construction  was  selected  and  with  which  their  construction 
was  supervised. 

As  early  as  1870,  in  the  capacity  of  Consulting  Engineer  to  a.  mining 
company,  Mr.  Schussler  designed  a  30-in.  pipe  line,  an  inverted  siphon, 
more  than  3  miles  in  length,  across  Feather  River  Canyon,  the  success 
of  which  went  far  to  give  engineers  confidence  in  the  use  of  riveted 
wrought-iron  pipe.  He  was  Engineer  for  the  La  Grange  Mining  Com- 
pany in  1871-72,  constructing  for  this  company  the  mining  canal  from 
near  Dom  Pedro  Bar,  on  the  Tuolumne  River,  to  near  La  Grange;  he 
made  surveys  and  triangulations  for  the  control  of  the  alignment  of  the 
Sutro  Drainage  Tunnel ;  he  constructed  the  earth  dam  for  the  Lagunitas 
Storage  Reservoir  in  Marin  County,  California,  as  well  as  the  7-mile, 
12-in.  pipe  line  for  the  water  supply  of  Virginia  City,  N'ev.,  in  1872-73. 
His  activities  extended  to  the  Hawaiian  Islands  where  he  was  Con- 
sulting Engineer  for  the  Haiku  Ditch  Company,  Island  of  Maui,  and 
constructed  about  twenty  wrought-iron,  riveted,  asphaltum-coated  pipe 
lines  on  that  island.  He  designed  the  sewer  system  for  Coronado 
Beach,  and  was  consulted  on  many  other  engineering  problems. 

In  1904,  Mr.  Schussler  was  asked  by  the  late  President  Roosevelt  as 
to  his  availability  to  become  a  member  of  the  Isthmian  Canal  Commis- 
sion and,  a  year  later,  in  1905,  he  was  appointed,  but  did  not  serve,  on 
the  Board  of  Consulting  Engineers  which  was  named  by  the  President 
to  consider  the  question  of  whether  the  Panama  Canal  should  be  built  as 
a  sea-level  canal  or  should  be  of  the  lock  type. 

The  last  notable  structure  which  was  carried  to  completion  under 
Mr.  Schussler's  direction  was  the  dam  across  the  Klamath  River, 
California,  erected  for  the  California-Oregon  Power  Company,  and 
generally  referred  to  as  the  "Copco"  Dam.  This  is  a  concrete  structure 
of  the  gravity  type,  notable  for  the  fact  that  it  closes  a  narrow  sub- 
surface gorge,  120  ft.  deep,  from  which  a  gravel  deposit  had  to  be 
removed.  The  dam,  in  the  main,  was  constructed  on  the  interlocking 
block  system,  of  quite  dry  concrete,  requiring  ramming  —  a  system 
positive  in  results  and  much  favored  by  Mr.  Schussler. 
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On  all  the  work  in  his  charge,  he  was  never  satisfied  with  any 
that  would  just  pass,  that  was  "good  enough".  He  insisted  that  it 
must  be  "first  class",  and  the  results  he  obtained  si^eak  for  themselves. 

To  those  who  worked  with  him,  and  to  all  with  whom  he  came  in 
contact,  he  was  kind  and  considerate,  and  he  was  successful  in  com- 
manding a  loyalty  of  subordinates  that  could  only  be  the  result  of  re- 
spect and  appreciation  of  his  honesty  of  purpose  and  his  affectionate 
and  sympathetic  nature.  He  remained  vigorous  in  body  and  mind  to 
the  day  of  his  death. 

Mr.  Schussler  was  a  good  citizen,  a  thorough  believer  in  American 
ideals,  and  enjoyed  association  with  his  fellow  men.  He  was  very  fond 
of  European  travel,  having  made  some  twenty  trips  abroad,  where  he 
kept  up  his  affiliations  with  the  prominent  engineers  of  England, 
Prance,  and  Italy. 

He  was  married  to  Miss  Louise  A.  Menges,  on  March  11th,  1869, 
and  is  survived  by  his  widow  and  three  children,  Mrs.  Martin  Preuss, 
Alice  C.  Schussler  and  Dr.  Hermann  Schussler,  Jr.  ' 

Mr.  Schussler  was  elected  a  Member  of  the  American  Society  of 
Civil  Engineers  on  Pebruary  4th,  1914. 


FRED  CASWELL  STANTON,  M.  Am.  Soc.  C.  E.^ 


Died  January  24th,  1919. 


Pred  C.  Stanton,  son  of  Pred  O.  and  Rebecca  Stanton,  was  born  at 
Yineyard  Haven,  Mass.,  on  June  7th,  1880.  He  attended  the  Vineyard 
Schools,  and  was  graduated  from  Marion  Academy  and,  later,  from 
Dartmouth  College,  taking  both  the  B.  A.  and  C.  E.  degrees. 

During  one  of  his  vacations,  while  attending  the  Thayer  School,  Mr. 
Stanton  was  employed  at  Cape  May,  N.  J.,  on  the  harbor  protection 
work,  under  the  Engineer  Corps,  United  States  Army. 

After  his  graduation,  he  was  employed  by  the  same  Department 
on  the  improvements  of  the  Brazos  River,  Texas,  under  ]\taj.  Jadwin, 
U.  S.  A.  He  was  stationed  at  Houston,  Galveston,  and  at  various 
points  along  the  Brazos  River.  He  was  also  employed  on  the  Rio 
Grande  River,  on  the  Texas  border,  and  built  the  ship  channel  between 
Houston  and  Galveston. 

When  Gen.  George  W.  Goethals,  M.  Am.  Soc.  C.  E.,  was  put  in 
charge  of  the  construction  of  the  Panama  Canal,  Mr.  Stanton  as 
Civilian  Engineer  was  engaged  on  concrete  construction  and  dredging 
in  the  Canal  Zone.  Later,  he  was  advanced  to  the  position  of  Pirst 
Assistant  Engineer  of  the  Atlantic  Division  of  the  Panama  Canal, 
under  his  former  chief,  Maj.   Jadwin,  and,  later,  under  Gen.  W.  L. 

*  Memoir  prepared  by  J.  M.  Clack  and  R.  B.  Kyle,  Associate  Members,  Am. 
Soc.  C.   E. 
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Sibert,  M,  Am.  Soc.  C.  E.  He  designed  and  constructed  the  harbor - 
works  for  the  protection  of  the  new  harbor  at  Cristobal,  including 
both  the  great  breakwater  at  Toro  Point  and  the  Eastern  Breakwater. 

After  some  eight  years  of  service  in  the  Canal  Zone,  his  health,  and 
also  that  of  Mrs.  Stanton,  was  affected  by  the  tropical  climate,  and 
this,  with  the  desire  to  engage  in  business  for  himself,  led  him  to  resign, 
from  the  Canal  service  in  March,  1914. 

Mr.  Stanton  returned  to  the  United  States  and  organized  the 
Stanton-White  Dredging  Company,  which  company  purchased  a  num- 
ber of  dredges  and  engaged  in  work  on  reclamation  projects  in  the 
Mississippi  Valley.  This  work  continued  until  1918,  when  labor- 
troubles,  occasioned  by  the  draft,  considerably  restricted  the  operations 
of  the  firm. 

On  the  entrance  of  this  country  into  the  war,  Mr.  Stanton  was 
very  desirous  of  enlisting  in  one  of  the  active  branches  of  the  Army, 
but  on  the  advice  of  friends  who  knew  his  qualifications  as  an  engineer 
and  his  familiarity  with  maritime  affairs,  he  was  offered,  and  accepted, 
a  position  with  the  United  States  Shipping  Board,  Emergency  Fleet 
Corporation,  as  District  Plant  Engineer  of  the  Southern  District,  with 
headquarters  at  Jacksonville,  Fla.  He  was  enthusiastically  engaged  in 
this  work,  when  stricken  with  influenza  in  January,  1919,  which  devel- 
oped into  pneumonia,  and  he  passed  away  at  the  hospital,  in  Jackson- 
ville, on  January  24th,  1919. 

Mr.  Stanton  was  married  to  Elizabeth  Stokes,  of  Jersey  Shore,  Pa.,, 
on  October  25th,  1909,  who  survives  him.  Mrs.  Stanton  always  accom- 
panied him  to  all  the  positions  he  held  from  the  date  of  their  marriage. 

His  organization  in  the  Emergency  Fleet  Corporation  and  his  many 
friends  are  left  to  mourn  the  loss  of  a  real  executive  and  a  true  friend.  . 

Mr.  Stanton  was  elected  an  Associate  Member  of  the  American 
Society  of  Civil  Engineers  on  April  1st,  1908,  and  a  Member  on  Decem- 
ber 31st,  1913. 


GUSTAVO  ADOLFO  DUBOIS,  Assoc.  M.  Am.  Soc.  C.  E.^* 


Died  August  30th,  1918. 


Gustavo  Adolfo  Dubois  was  born  at,  Matanzas,  Cuba,  on  September- 
25th,  1882.  He  was  a  graduate  of  the  Massachusetts  Institute  of 
Technology,  having  received,  in  June,  1908,  his  degree  of  B.  S.  in 
Civil  Engineering. 

After  his  graduation,  Mr.  Dubois  returned  to  Cuba  and  entered' 
the  employ  of  the  Public  Works  Department  of  the  City  of  Havana,, 
as  Assistant  Engineer  in  the  Department  of  Civil  Construction.     In 
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'October,  1909,  he  was  appointed  Resident  Engineer  in  charge  of  water- 
works construction  at  Cienfucgos,  Cuba.  As  such,  he  had  immediate 
supervision  over  the  construction  of  the  10  000  000-gal.  reinforced 
■concrete  reservoir  for  the  storage  of  the  city  water  supply,  work  rep- 
resenting an  outlay  of  $240  000,  and  also  directed  the  survey  and  design 
■of  various  other  structures  in  connection  with  the  new  water-works. 

From  Cienfuegos,  Mr.  Dubois  was  called  to  Havana  as  Assistant 
Engineer  in  charge  of  sewer  and  drain  construction  under  D.  E. 
McComb,  M.  Am.  Soc.  C.  E.,  then  Chief  Engineer  of  the  Department 
■of  Sewers  and  Paving  of  the  City  of  Havana,  starting  on  his  new  duties 
in  September,  1910.  He  Was  closely  associated  with  the  work  of  de- 
signing and  constructing  the  sewerage  system  of  the  entire  city,  the 
•cost  of  which  amounted  to  about  $15  000  000.  He  remained  with  the 
Department  for  three  years,  until  September,  1913,  when,  the  work  of 
•construction  being  nearly  finished,  he  accepted,  at  the  special  request 
of  the  late  Dr.  Enrique  Nunez,  then  Secretary  of  Health  of  the 
Republic  of  Cuba,  an  appointment  as  Chief  Engineer  of  the  Sanitary 
Department  of  the  Republic. 

Mr.  Dubois'  early  connections  with  sanitary  projects  and  construc- 
tion, and  his  specialization  in  Sanitary  Engineering  while  at  college, 
well  fitted  him  for  his  new  responsibilities,  and  it  was  a  credit  to  his 
■efficiency  and  executive  ability  that,  in  spite  of  several  political  changes, 
"he  was  able  to  win  the  confidence  of  the  successive  Administrations 
under  which  he  was  called  to  serve.  During  his  connection  with  the 
Sanitary  Department  of  Cuba,  he  was  influential  in  helping  to  main- 
tain the  high  degree  of  sanitary  standards  which  have  placed  the 
largest  cities  of  the  Island,  Havana  specially,  among  the  most  healthful 
in  the  world. 

In  February,  1918,  Mr.  Dubois  resigned  his  position  with  the 
'Sanitary  Department,  to  accept  the  management  of  one  of  the  leading 
industrial  concerns  of  Havana,  the  "Tropical"  Brewery,  pertaining  to 
the  Nueva  Fabrica  de  Hielo,  a  company  owning  and  operating  the 
"two  largest  breweries  on  the  Island.  He  had  hardly  started  on  his  new 
■duties  when,  after  a  short  illness,  he  died  on  August  30th,  1918, 

Mr.  Dubois  was  one  of  the  leaders  of  the  young  generation  of  Cuban 
■engineers  who,  educated  at  the  leading  American  universities,  have 
■contributed  so  much  toward  the  development  of  Cuba's  resources, 
making  this  little  Island  one  of  the  most  prosperous  in  the  world.  His 
early  death,  at  the  time  when  success  was  beginning  to  crown  his 
untiring  efforts,  will  be  regretted  by  all  who  had  had  personal  contact 
with  him  and  could  appreciate  the  sterling  qualities  of  his  character. 

Mr.  Dubois  was  married  in  1909,  to  Miss  Rita  M.  Lavastida,  of 
Matanzas,  Cuba,  who,  with  a  daughter  and  his  mother,  survives  him. 

He  was  a  Member  of  the  Cuban  Society  of  Engineers,  and  also  held 
Tthe  degree  of  Civil  Engineer  from  the  University  of  Havana. 
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Mr.  Dubois  was  elected  a  Junior  of  the  American  Society  of  Civil 
Engineers  on  September  1st,  1908,  and  an  Associate  Member  on  May 
6th,  1914. 


ROBERT  DWIGGINS  MOXTEITH  HENLEY,  Assoc.  M.  Am.  Soc.  C.  E.* 


Died  May  3d,  1918. 


Robert  Dwiggins  Monteith  Henley  was  born  near  Richmond,  Ind., 
on  February  15th,  1879. 

During  his  summer  vacations  of  1898  and  1899,  Mr.  Henley  was 
employed  as  Rodman  with  the  Cleveland,  Cincinnati,  Chicago,  and  St. 
Louis  Railway  Company. 

In  October,  1899,  he  entered  the  employ  of  the  Louisville  and  Nash- 
ville Railroad  Company,  as  Draftsman  in  the  Mechanical  Department. 
He  remained  with  this  Company  until  ISTovember,  1904,  serving  as 
Draftsman  in  the  Chief  Engineer's  Office,  Assistant  to  the  Resident 
Engineer,  Resident  Engineer,  and  Assistant  Engineer  on  the  Pensacola, 
the  Pensacola  and  Atlantic,  the  Birmingham,  Selma,  and  New  Orleans, 
and  the  Southern  Alabama  Divisions,  of  that  Company. 

From  December,  1904,  to  May,  1905,  Mr.  Henley  was  a  student  at 
the  Central  University  of  Kentucky,  but  returned  to  the  Louisville  and 
Nashville  Railroad  Company  as  Draftsman  in  the  Chief  Engineer's 
office.  During  September  and  October,  1905,  he  was  employed  as 
Draftsman  in  the  Bridge  Engineer's  office  of  the  Cleveland,  Cincinnati, 
Chicago,  and  St.  Louis  Railway  Company. 

In  October,  1905,  Mr.  Henley  entered  the  service  of  the  Chicago, 
Rock  Island,  and  Pacific  Railway  Company,  and,  until  April,  1906, 
was  engaged  as  Resident  Engineer  for  the  Morris  Terminal  Railway 
Company.  From  April  to  June  of  the  same  year,  he  served  as  Assistant 
Engineer  in  charge  of  the  construction  of  the  Morris  Terminal  Rail- 
way and  the  Kaw  River  Bridge,  at  Kansas  City,  Mo.,  and,  from  June, 

1906,  to  February,  1907,  he  was  employed  as  Assistant  Engineer  in 
charge  of  the  Rose  Hill  Coal  Spur  near  Oskaloosa,  Iowa.  After  the 
contractors  had  finished  their  work,  Mr.  Henley  had  charge  of  the 
organization  of  the  force  to  move  about  80  000  cu.  yd.  of  material,  of 
which  about  30  000  cu.  yd.  was  classified.     From  March  to  October, 

1907,  he  served  as  Transitman  on  location  and  as  Estimator  for  pro- 
posed grade  reduction  work  for  the  Railway  Company. 

In  October,  1907,  Mr.  Henley  left  the  service  of  the  Chicago,  Rock 
Island,  and  Pacific  Railway  Company  to  enter  Earlham  College, 
Richmond,  Ind.,  as  a  special  student,  where  he  remained  until  May, 

1908,  At  that  time,  he  was  employed  as  Building  Superintendent  for 
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the  Murry  Sun  Amusement  Company,  in  charge  of  the  construction  of 
the  Murry  Theater  at  Richmond,  Ind. 

In  August,  1908,  he  entered  the  employ  of  the  Atchison,  Topeka, 
and  Santa  Fe  Railway  Company  as  Building  Inspector,  and  also  as 
Designer  of  reinforced  concrete  work,  with  headquarters  at  Topeka, 
Ivans.  Mr.  Henley  retained  this  position  until  1912,  when  he  went  to 
the  Kansas  City  Southern  Railway  Company.  While  with  this  Com- 
pany he  was  connected  with  the  work  of  the  Chief  Engineer's  office, 
at  Kansas  City,  Mo. 

In  1913,  Mr.  Henley  accepted  a  position  as  Assistant  Engineer 
with  the  Central  Coal  and  doke  Company  of  Kansas  City,  Mo.,  which 
position  he  held  at  the  time  of  his  death  which  occurred  on  May  3d, 
1918.  While  with  this  Company,  he  was  engaged  in  the  design  and 
supervision  of  various  improvements  around  its  mines,  yards,  and 
saw-mills. 

He  was  a  comparatively  young  man,  and  with  his  wonderfully 
brilliant  mind  and  his  wide  experience  in  the  various  branches  of 
engineering,  he  no  doubt  would  have  attained  an  eminent  position  in 
the  Engineering  Profession,  had  he  lived. 

Mr.  Henley  was  elected  a  Junior  of  the  American  Society  of  Civil 
Engineers  on  September  3d,  1901,  and  an  Associate  Member  on  Jan- 
uary 31st,  1911. 


PAUL  ROBERT  KLRSTEIN,  Assoc.  M.  Am.  Soc.  C.  E. 


Died  October  17th,  1918. 


Paul  Robert  Kirstein  was  born  at  Cincinnati,  Ohio,  on  April  20th, 
1888.  He  finished  his  preparatory  course  for  college  in  the  Technical 
School  of  the  University  of  Cincinnati  in  1905,  and,  in  1909,  he  was 
graduated  from  Purdue  University,  receiving  the  Bachelor  of  Science 
Degree  in  Civil  Engineering. 

Mr.  Kirstein's  first  work  was  with  the  United  States  Coast  and 
Geodetic  Survey  as  Topographical  Draftsman,  which  position  he  re- 
tained for  three  months. 

In  1909,  he  entered  the  Engineering  Department  of  the  City  of 
Cincinnati,  where  he  remained  until  1916.  His  first  work  was  vsdth 
the  Highway  Division  and,  later,  with  the  Sewer  Division.  In  1911, 
he  was  transferred  to  the  Division  of  Structures  where  he  was  engaged 
on  the  design  of  various  small  works  such  as  concrete  steps,  culverts, 
bridges,  etc.  In  1912,  he  was  appointed  Inspector  of  reinforced  con- 
crete work  on  the  Gilbert  Avenue  Viaduct,  a  structure  costing  about 
$250  000.      During    1913    and    1914,    Mr.    Kirstein    was   employed    as 
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Assistant  Eesident  Engineer  on  the  Ludlow  Avenue  Viaduct,  a  rein- 
forced concrete  structure  costing  about  $350  000,  and  in  1915  and  1916, 
he  served  as  Resident  Engineer  on  the  Hopple  Street  Viaduct,  a 
reinforced  concrete  structure  costing  about  $430  000.  After  finishing 
this  work,  he  was  engaged  on  the  design  of  various  concrete  structures, 
the  principal  one  of  which  was  the  McMillan  Street  Bridge,  estimated 
to  cost  about  $150  000. 

When  the  work  of  planning  the  proposed  rapid  transit  system  for  the 
City  of  Cincinnati  was  commenced  in  1917,  Mr.  Kirstein  was  appointed 
Designing  Engineer  for  the  Board  of  Rapid  Transit  Commissioners. 
His  work  in  this  connection  was  on  the  design  of  the  various  structural 
features  such  as  subway,  reinforced  concrete  elevated  structure,  trestles, 
etc'   He  held  this  position  at  the  time  of  his  death. 

Mr.  Kirstein  was  a  very  capable  and  energetic  young  man,  of  high 
character  and  pleasing  personality.  His  untimely  death  closed  a 
promising  career  and  was  a  distinct  loss  to  the  Engineering  Department 
which  he  served. 

He  was  married,  on  September  26th,  1914,  to  Miss  Freda  Kohstall, 
of  St.  Bernard,  Ohio,  who,  with  a  son,  survives  him. 

Mr.  Kirstein  was  elected  an  Associate  Member  of  the  American 
Society  of  Civil  Engineers  on  May  15th,  1917. 


ADELBERT  PHILO  MILLS,  Assoc.  M.  Am.  Soc.  C.  E.* 


Died  October  20th,  1918. 


Adelbert  Philo  Mills  was  born  in  Tecumseh,  Mich.,  on  November 
10th,  1883.  His  parents  were  Mr.  and  Mrs.  Adelbert  Wortman  Mills. 
He  was  educated  in  the  public  schools  of  Tecumseh,  having  been  gradu- 
ated from  the  High  School  in  1902.  He  entered  the  University  of 
Michigan  the  same  year,  and  was  graduated  in  1906,  with  the  degree 
of  Bachelor  of  Science  in  Civil  Engineering;  he  received  the  advanced 
degree  of  Master  of  Science  in  1909. 

From  May,  1906,  until  May,  1907,  Mr.  Mills  was  an  Assistant 
Instructor  in  the  University  of  Michigan,  and  also  Assistant  in  the 
office  of  C.  G.  Wrentmore,  M.  Am.  Soc.  C.  E.,  in  Ann  Arbor,  Mich., 
for  whom  he  designed,  estimated,  and  inspected  the  construction  of 
several  buildings  in  Ann  Arbor,  and  a  reinforced  concrete  factory  build- 
ing in  Jackson,  Mich.  He  also  had  field  charge  of  the  survey  of  eighty 
city  lots. 

From  May,  1907,  until  October,  1908,  Mr.  Mills  was  Assistant 
Engineer  of  the  American  Bottle  Company,  of  Newark,  Ohio,  and 
was  employed  on  the  construction  of  new  glass  plants  at  Newark,  and 
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at  Streator,  111.  These  plants  included  a  reinforced  concrete  warehouse 
and  power-house,  a  large  factory  building,  glass  furnaces,  gas  pro- 
ducers, water,  gas,  and  steam  piping,  electric  wiring,  conveying  equip- 
ment, etc.,  and,  on  a  large  part  of  this  work,  he  was  in  responsible 
charge. 

From  October,  1908,  until  October,  1909,  Mr.  Mills  was  an  Assistant 
Instructor  and  took  a  post-graduate  course  in  the  University  of 
Michigan,  and  then,  until  June,  1910,  was  Acting  Assistant  Professor 
of  Civil  Engineering  in  the  College  of  Civil  Engineering  of  Cornell 
University.  In  June,  1910,  he  was  appointed  Assistant  Professor  of 
Materials  at  Cornell,  which  position  he  held  in  May,  1918,  at  the  time 
he  received  his  commission  as  Captain  of  Engineers,  U.  S.  Army. 

From  May  to  December,  1911,  he  also  had  responsible  charge  of 
the  testing  of  materials  used  in  the  construction  of  Potter's  Falls 
Dam  for  developing  a  new  water  supply  for  Ithaca,  N.  Y. 

Professor  Mills  left  Ithaca  in  May,  1918,  and  was  ordered  first  to 
Camp  Lee,  Ya.  Later  he  was  transferred  to  Camp  Oglethorpe,  Ga., 
where  he  remained  in  training  until  the  latter  part  of  September.  He 
sailed  for  France  on  September  29th,  and  reached  there  about  October 
14th,  at  which  time  he  cabled  his  family,  informing  them  of  his  safe 
arrival.  They  heard  nothing  further  until  November  26th  when  a 
message  from  the  War  Department  announced  his  death  from  cerebro- 
spinal meningitis,  in  a  hospital  in  Brest,  on  October  20th,  1918. 

Professor  Mills  is  survived  by  his  wife  and  two  children,  Elizabeth 
and  Adelbert.  Mrs.  Mills  spent  the  sximmer  of  1918  with  her  husband 
at  Camp  Oglethorpe,  and  is  at  present  with  her  parents  in  Ypsilanti, 
Mich. 

In  the  death  of  Professor  Mills,  Cornell  College  of  Civil  Engineering 
suffers  a  serious  loss.  As  a  teacher,  he  stood  for  lofty  ideals  and 
thorough  work.  His  own  sense  of  duty  was  so  high,  and  his  scorn  for 
inaction  so  great,  that  he  was  intolerant  of  laziness  and  indifference,  so 
that  his  classes  were  animated  by  an  intense  spirit  of  energy. 

His  personal  interest  in  investigation,  fortified  by  his  manual  skill 
in  devising  and  constructing  apparatus,  as  well  as  by  his  connection 
with  actual  problems  of  engineering  practice,  gave  advanced  students  in 
his  I'  partment  a  field  of  view  and  a  practical  interest  that  proved  of 
great  >alue  educationally  and  reacted  in  the  greater  reputation  of  the 
College. 

In  the  Faculty,  he  was  invariably  a  champion  of  high  standards  and 
good  work.  Impatient  of  excuses  and  intolerant  of  carelessness,  he 
aimed  'it  the  establishment  of  a  greater  reputation  for  the  College 
through  the  better  training  of  its  graduates,  and  though  this  attitude 
sometimes  savored  of  harshness,  and  though  students  sometimes  com- 
plained of  the  rigor  of  his  requirements,  he  kept  always  before  himself 
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his  ideal  and  refused  to  compromise  with  inadequate  preparation  or 
inferior  ability. 

Professor  Mills'  greatest  achievement  in  scholarship  was  the  produc- 
tion of  a  thoroughly  up-to-date  book  entitled  "Materials  of  Con- 
struction," published  in  1915.  It  has  been  adopted  extensively  as  a 
textbook  by  engineering  colleges,  and  as  a  standard  reference  work  by 
engineers  in  practice.  It  secured  his  recognition  as  an  authority  on  this 
subject. 

Professor  Mills  was  elected  a  Jimior  of  the  American  Society  of 
Civil  Engineers  on  September  3d,  1907,  and  an  Associate  Member  on 
September  3d,  1913. 


ALLEN  EUGENE  NICHOLS,  Assoc.  M.  Am.  Soc.  C.  E.* 


Died  May  8th,  1919. 


Allen  Eugene  Nichols,  the  son  of  Eugene  M.  and  Ellen  M.  Nichols, 
was  born  at  Madison,  Wis.,  on  September  30th,  1888.  When  he  was 
six  years  old,  his  parents  moved  to  Philadelphia,  Pa.,  his  father  being 
engaged  in  the  engineering  and  contracting  business.  His  education, 
however,  was  obtained  mostly  in  the  West. 

In  1906,  he  entered  the  Civil  Engineering  Department  of  Purdue 
University,  Lafayette,  Ind.,  from  which  he  was  graduated  in  1910.  In 
1913,  he  received  the  degree  of  Civil  Engineer  from  the  same  institution. 

On  his  graduation  from  college,  Mr.  Nichols  entered  the  employ  of 
the  Baltimore  and  Ohio  Railroad  Company,  with  which  company  he 
remained  until  December,  1910,  when  he  resigned  to  go  with  R.  L. 
Sackett,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer  for  the  State  of 
Indiana,  as  Assistant  in  the  design  of  water-works  and  sewage  disposal 
plants.  From  April,  1911,  to  May,  1912,  Mr.  Nichols  was  employed  by 
the  Chicago  and  Western  Indiana  Railroad  Company  as  Assistant 
Engineer  on  track  elevation  and  maintenance  work.  From  May,  1912, 
to  February,  1914,  he  was  associated  with  Alvord  and  Burdick,  Con- 
sulting Engineers,  as  Assistant  Engineer  on  the  design  and  construc- 
tion of  sewage  disposal  and  water  supply  plants. 

From  February,  1914,  to  May,  1915,  Mr.  Nichols  was  a  student  at 
the  University  of  Pennsylvania,  where  he  made  a  special  study  of  the 
chemistry  of  water.  From  May,  1915,  to  January,  1918,  he  was 
employed  as  Engineer  in  direct  charge  of  the  design,  specifications  and 
contracts  for  the  Bureau  of  Waste  Disposal  of  the  City  of  Chicago,  111. 
During  this  time,  Mr.  Nichols  made  reports  for  the  Department  of 
Public  Works  on  the  mechanical  and  chemical  character  of  garbage 
tankage  produced  by  the  various  cities  of  the  United  States,  and  estab- 
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lished  a  comparison  with  the  standard  requirements  of  the  fertilizer 
trade.  He  also  took  charge  of  the  design  and  specifications  for  the 
water  purification  plant  of  Oshkosh,  Wis. 

When  the  United  States  entered  the  war,  Mr.  Nichols  endeavored 
to  enlist  in  the  Army,  but  owing  to  a  permanent  injury,  he  was  not 
accepted  by  the  military  authorities.  He,  however,  entered  the  employ 
of  the  Du  Pont  Engineering  Company,  as  Engineer  of  Construction  for 
a  TO  000  000-gal.  water  filtration  plant  for  the  Government  powder  fac- 
tory at  Old  Hickory  Works,  Nashville,  Tenn.,  which  position  he 
retained  until  construction  was  completed. 

On  February  1st,  1919,  Mr.  Nichols,  with  his  father  and  brother, 
entered  into  a  general  engineering  and  contracting  business.  For  many 
years  previous  he  had  given  special  study  to  the  subject  of  the  disposal 
of  sewage  and  municipal  waste  and  the  utilization  and  reduction  of 
garbage. 

'^Niek",  as  he  was  called  by  his  immediate  friends,  was  one  of  those 
quiet,  solid  fellows,  retiring  to  the  casual  individual,  but  to  those  to 
whom  he  gave  his  friendship,  there  was  no  reserve.  Those  who  had 
enjoyed  that  friendship  miss  the  man  he  was  and  appreciate  the  rich- 
ness of  the  qualities  he  had  shared  among  them  in  the  relatively  short 
life  he  lived. 

Mr.  Nichols  died  at  his  home  in  Chicago,  111.,  on  May  8th,  1919,  after 
a  short  illness,  of  pneumonia,  a  transfusion  of  blood  to  a  near  relative 
a  few  months  before  his  death,  having  left  him  with  less  than  normal 
vitality  to  fight  the  disease. 

Mr.  Nichols  was  an  Associate  Member  of  the  American  Society  of 
Mechanical  Engineers,  a  Member  of  the  Franklin  Institute,  and  a 
Member  of  the  American  Water- Works  Association  and  the  Sons  of 
the  American  Revolution. 

Mr.  Nichols  was  elected  an  Associate  Member  of  the  American 
Society  of  Civil  Engineers  on  October  10th,  1916. 


DEAN  CHASE,  Jun.  Am.  Soc.  C.  E. 


Died  May  26th,  1919. 


Dean  Chase,  the  son  of  Clinton  Alden  Chase  and  Sallie  Harmon 
Chase,  was  born  at  St.  Louis,  Mo.,  on  May  5th,  1890.  After  having 
been  graduated  from  the  McKinley  High  School,  at  St.  Louis,  in 
1909,  he  spent  one  year  in  the  Engineering  Department  of  the  Mis- 
souri Pacific  Railway.  In  1910,  he  entered  the  University  of  Illinois, 
from  which  he  was  graduated  in  1914,  as  a  Municipal  and  Sanitary 
Engineer,  with  the  degree  of  B.  S. 
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After  his  graduation,  Mr.  Chase  entered  the  employ  of  the  Water 
Department  of  the  City  of  St.  Louis,  and  during  parts  of  1914  and 
1915,  was  engaged  at  the  Chain  of  Rocks  on  the  construction  of  the 
new  filtration  plant. 

On  the  completion  of  this  work  in  the  spring  of  1915,  he  con- 
cluded to  enter  the  commercial  field,  and  secured  a  position  with  the 
Certainteed  Products  Corporation  as  Traveling  Salesman,  with  head- 
quarters at  New  Orleans,  La.  Mr.  Chase  was  signally  successful  in 
his  new  endeavor  and  continued  at  this  work  until  shortly  after  the 
declaration  of  war  with  Germany,  when  he  entered  the  First  Officers' 
Training  Camp,  at  Fort  Logan  H.  Roots,  near  Little  Rock,  Ark.  After 
he  had  been  there  several  weeks,  he  was  rejected  for  trivial  physical 
defects.  Although  greatly  disappointed,  he  was  xmdaunted  in  his 
zeal  to  go  to  his  country's  aid,  and  in  August,  1917,  he  enlisted  again 
at  New  Orleans,  and  soon  thereafter  entered  the  Second  Officers' 
Training   Camp,    at   Fort   Winfield    Scott,   Cal. 

On  November  27th,  1917,  Mr.  Chase  was  commissioned  a  First 
Lieutenant  in  the  Coast  Artillery  Corps,  and  was  assigned  to  the 
62d  Regiment,  with  which  he  was  identified  until  he  was  honorably 
discharged  from  the  service  at  Camp  Custer,  Mich.,  on  March  8th, 
1919.  He  saw  service  with  his  regiment  in  France  from  July  31st, 
1918,  to  February  6th,  1919,  but  did  not  get  to  the  front,  although 
the  regiment  was  about  to  be  ordered  there  when  the  Armistice  was 
signed.  On  account  of  his  appointment  as  Regimental  Orienteur, 
Lieut.  Chase  became  a  Staff  Officer  and  was  twice  recommended  for 
promotion,  but,  here,  again,  the  signing  of  the  Armistice  prevented 
fulfillment.  On  May  26th,  1919,  the  evening  of  which  he  met  his 
death,  he  was  commissioned  First  Lieutenant,  Coast  Artillery  Sec- 
tion,  Officers'  Reserve  Corps  of  the  U.   S.  Army. 

From  about  March  20th,  1919,  to  the  time  of  his  death  on  May 
26th,  1919,  Lieut.  Chase  was  in  the  employ  of  the  Certainteed  Prod- 
ucts Corporation  as  traveling  representative,  with  headquarters  at 
Syracuse,  N.  Y.  On  the  evening  of  the  fateful  day,  while  motoring 
near  Utica,  N.  Y.,  with  two  prospective  customers,  they  met  with 
an  accident,  the  machine  being  overturned,  and  Lieut.  Chase  was  killed 
instantly.  He  was  buried  from  the  family  residence  in  St.  Louis, 
Mo.,  on  May  30th,  1919,  with  military  honors. 

Lieut.  Chase  possessed  an  analytical  mind  and  the  power  of  con- 
centration to  a  high  degree,  and  this  was  reflected  in  his  student  and 
professional  life.  He  had  a  most  promising  career  before  him,  and 
his  untimely  taking  away  will  be  mourned  by  a  large  circle  of  friends. 
He  had  led  an  honest,  upright,  and  morally  clean  life,  and  was  loved 
and  respected  by  all  who  knew  him. 

Lieut.  Chase  was  a  Member  of  the  Engineers'  Club  of  St.  Louis, 
and  was  elected  a  Junior  of  the  American  Society  of  Civil  Engineers,, 
on  June  3d,  1915. 
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ERNEST  CHARLES  DEDICKE,  Jun.  Am.  Soc.  C.  E.* 


Died  July  ISth,  1918. 


Ernest  Charles  Dedicke  was  born  on  February  19th,  1889,  in  the 
village  of  Dolgeville,  Herkimer  County,  N.  Y.  His  early  childhood 
days  were  spent  in  the  place  of  his  birth,  and  it  was  here  that  he  re- 
ceived most  of  his  grammer  school  education.  At  the  age  of  twelve, 
he  moved  with  his  family  to  Hamburg,  Germany,  where  he  remained 
until  1905,  and  where  he  completed  his  high  school  education. 

On  his  return  to  the  United  States,  the  young  lad,  led  by  the  same 
adventurous  spirit  that  brought  him  back  to  his  native  shores,  and 
prompted  by  a  rare  love  of  country  which  had  become  the  more  pro- 
nounced during  his  stay  on  foreign  soil,  joined  the  United  States  Army. 
He  was  assigned  to  the  11th  U.  S.  Cavalry,  and,  with  that  regiment, 
took  part  in  the  campaign  of  Cuban  Pacification,  in  1906-08.  He  was 
honorably  discharged  in  1908,  having  reached  the  grade  of  Sergeant, 
which,  in  the  old  army,  was  a  rare  achievement  for  one  of  his  years. 

Mr.  Dedicke  returned  to  the  States  and  took  up  the  study  of  expert 
accountancy  at  Valparaiso  University.  While  employed  as  Assistant 
at  the  Remington  Works,  at  Ilion,  N.  Y.,  his  health  failed,  and  he  was 
compelled  to  turn  to  the  life  of  the  great  outdoors.  His  choice  fell  on 
the  Engineering  Profession.  While  gathering  practical  knowledge,  he 
acted  as  Foreman  on  the  construction  of  a  large  dam  at  Dallas,  Tex., 
also  on  another  at  Hinkley,  N.  Y.,  and  was  connected  with  several 
highway  improvement  contracts  in  various  parts  of  New  York  State. 
Besides  thus  gaining  practical  experience,  he  was  diligently  studying 
with  the  American  School  of  Correspondence.  In  1913,  Mr.  Dedicke 
was  appointed  Junior  Engineer  under  the  Civil  Service  System  of  the 
City  of  New  York,  and  was  employed  on  the  construction  of  the  New 
York  City  Subways.  In  1914,  he  was  transferred  to  the  Utica  OflBce  of 
the  New  York  State  Highway  Department,  where  he  remained  until 
he  once  more  joined  the  colors.  This  was  at  the  time  of  the  Mexican 
trouble. 

He  enlisted  in  Troop  G,  of  the  1st  New  York  Cavalry,  at  Utica, 
N.  Y.,  with  which  he  saw  service  on  the  Mexican  border  until  the 
early  spring  of  1917.  He  then  received  a  commission  as  Second  Lieu- 
tenant of  Engineers,  and  was  ordered  to  Madison  Barracks,  N.  Y.,  for 
training.  Three  months  later,  he  was  assigned  to  the  6th  U.  S.  Engi- 
neers, at  Washington  Barracks,  D.  C,  and  with  that  regiment  left  for 
France  in  November,  1917.  This  outfit  did  splendid  work  as  an  inde- 
pendent unit  with  the  British  Army.  Company  D,  of  which  Lieut. 
Dedicke  was  First  Lieutenant,  was  decorated  for  bravery  by  the  British 
Government,  for  heroic  work  with  the  now  famous  emergency  army  of 
•  Memoir  prepared  by  O.  J.  Dempster,  M.  Am.  Soc.  C.  E. 
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Gen.  Carey,  whicli  army  held  back  the  German  advance  in  March,  1918, 
until  reinforcements  arrived.  In  Ai^ril,  the  6th  Engineers  were  assigned 
to  the  Third  Division,  and  with  the  Second  Division  won  immortal 
fame  at  Chateau  Thierry,  in  June  and  July,  1918.  In  July,  Lieut. 
Dedicke  was  assigned  as  Engineer  Officer  with  the  4th  U.  S.  Infantry, 
and  as  such  had  charge  of  all  trench  work  and  barbed  wire 
entanglements. 

It  was  while  directing  the  construction  of  these  works,  5  km.  east 
of  the  now  famous  Erench  town  of  Chateau  Thierry,  and  during  the 
early  morning  German  barrage  of  July  15th,  1918,  that  Lieut.  Dedicke 
was  mortally  wounded  by  shrapnel,  dying  at  5  o'clock  that  afternoon, 
in  Field  Hospital  No.  27. 

He  was  beloved  by  his  men  and  respected  by  his  sujjeriors,  and  was 
a  finely  trained  engineering  officer.  He  is  sleeping  the  eternal  sleep 
among  his  fellow  heroes  in  Cemetery  No.  284,  near  the  spot  where  the 
ambitions  of  the  Hun  were  stayed. 

Lieut.  Dedicke  was  elected  a  Junior  of  the  American  Society  of 
Civil  Engineers  on  November  28th,  1916. 
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MINUTES  OF  MEETINGS 
OF  THE  SOCIETY 


September  17th,  19.19. — The  meeting  was  called  to  order  at  8.30 
p.  M.;  Vice-President  Nelson  P.  Lewis  in  the  chair;  Chas.  Warren 
Hunt,  Secretary;  and  present,  also,  136  members  and  guests. 

The  meeting  was  devoted  to  a  discussion  on  ''The  Need  for  a  National 
Department  of  Public  Works".  George  W.  Fuller,  M.  Am.  See.  C.  E., 
Chairman,  Campaign  Committee  for  the  Eastern  District  of  New 
York  of  the  Engineers',  Architects',  and  Contractors'  Conference  on 
National  Public  Works,  opened  the  discussion.  The  subject  was  also 
discussed  by  Walter  D.  Blair,  M.  Am.  Inst,  of  Architects,  Maj.  C.  T. 
Chenery,  representing  the  National  Service  Committee  of  Engineering 

♦Owing  to  the  printers'  strike.  Proceedings  were  not  issued  for  October  and 
November.    This  number,  therefore,  covers  the  last  three  months  ot  igiQ- 
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Council,  and  F.  J.  Maclsaac,  Past-President  of  the  General  Contrac- 
tors' Association,  and  by  Messrs.  John  A.  Bensel,  A.  B.  Pry,  R.  D. 
Black,  Alfred  D.  Plinn,  and  H.  F.  Dunham. 

The  Secretary  announced  the  election  of  the  following  candidates 
on  September  9th,  1919  : 

As  Members 

Warren  Hammond  Barnes,  San  Francisco,  Cal. 

Rene  Leon  Bertin,  New  York  City 

James  Eustace  Blackavell,  Seattle,  Wash. 

Drury  Butler,  Sacramento,  Cal. 

August  Ewaldt  Christhilf,  Baltimore,  Md. 

Clyde  Maxwell  Cram,  Los  Angeles,  Cal. 

Elbert  Hermon  Dresser,  Duluth,  Minn. 

William  Stuart  Fallis,  Raleigh,  N.  C. 

Frank  Lee  Gorman,  Cleveland,  Ohio 

William  Louis  Lancaster,  Spartanburg,  S.  C. 

Myron  George  Littlefield,  Pottstown,  Pa. 

Henry  Howell  Lotter,  Omaha,  Nebr. 

William  Sherman  Lozier,  Rochester,  N.  Y. 

ToRATA  Matsumoto,  Keelung,  Formosa,  Japan 

Harry  Artus  Metcalfe,  Birmingham,  Ala. 

David  William  Morrow,  Cleveland,  Ohio 

Sidney  Howard  Osborne,  Kansas  City,  Mo. 

Locke  McIndoe  Perkins,  St.  Paul,  Minn. 

Francis  Amory  Pope,  Duluth,  Minn. 

Edmund  Astley  Prentis,  Jr.,  New  York  City 

Allan  Townshend  Ricketts,  Maplewood,  N.  J. 

William  Hampden  Sage,  Jr.,  A.  E.  F.,  Lieser,  Germany 

John  Martin  Sullivan,  New  Haven,  Conn. 

George  Francis  Donnell  Trask,  Washington,  D.  C. 

John  Henry  Tufel,  Cleveland,  Ohio 

Horatio  Phillips  Van  Cleve,  Princeton,  N.  J. 

Robert  John  Weir,  Seward,  Alaska 

Louis  Yager,  St.  Paul,  Minn. 

As  Associate  Members 

Albert  Worthington  At  water,  Cleveland,  Ohio 
Sylvester  Clay  Baker,  East  St.  Louis,  111. 
William  Dartis  Baker,  Philadelphia,  Pa. 
Robert  William  Bame,  Cincinnati,  Ohio 
Edgar  Earl  Barker,  Morococha,  Peru 
Leo  Harry  Bernstein,  New  York  City 
Harry  Andrew  Betaque,  San  Diego,  Cal. 
Don  William  Bingham,  Flint,  Mich. 
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Joel  Hoffman  Black,  Shanghai,  China 

George  Fred  Brockman,  Louisville,  Ky. 

Henry  Bucher,  Pittsburgh,  Pa. 

Charles  Eoland  Burdette,  Baltimore,  Md. 

Thomas  Franklin  Chace,  Berkeley,  Cal. 

Robert  Leroy  Cochran,  Lincoln,  Nebr. 

James  Leslie  Coombes,  Lynch  Mines,  Ky. 

Harry  Edmond  Cotton,  Omaha,  Nebr. 

Horace  Wilkinson  Coulson,  South  Shields,  England 

John  Sterling  Deans,  Jr.,  Buffalo,  N.  Y. 

Ralph  Avard  Doane,  Boston,  Mass. 

Edward  Louis  Edes,  Oakland,  Cal. 

George  Georgsson  Ehrenborg,  Louisville,  Ky, 

David  Leonard  Erickson,  Lincoln,  Nebr. 

Martin  Cyral  Erwin,  San  Antonio,  Tex. 

Frank  Fairchild  Fergusson,  London,  England 

Robert  Seymour  Fiske,  Philadelphia,  Pa. 

James  Henry  Fitzgerald,  Jersey  City,  N.  J. 

Michael  Augustin  Fouhy,  Philadelphia,  Pa. 

Edwin  Philip  Fox,  Pittsburgh,  Pa. 

Ernest  Franz  Fox,  Jr.,  Brooklyn,  N.  Y. 

Harry  Wallis  Gochnauer,  Columbus,  Ohio 

Irving  Gottheim,  Seattle,  Wash. 

Dale  Janverin  Graham,  Butler,  Pa. 

Maurice  Brown  Greenough,  Cleveland,  Ohio 

Sytze  Elo  Greydanus,  Paterson,  N.  J. 

Luis  Alejandre  Guevara  i  Morales,  Trujillo.  Peru 

George  Conrad  Habicht,  Pittsburgh,  Pa. 

Carl  William  Haefner,  South  Boston,  Mass. 

John  Wendell  Hall,  Mazeppa,  Minn. 

Andrew  Broadus  Hargis,  Camp  McClellan,  Ala. 

Wesley  Lawrence  Henry,  New  York  City 

Carl  Joseph  Jacobson,  Pittsburgh,  Pa. 

Ernest  Douglas  Kahlert,  Wilmington,  Del. 

Harry  Joseph  Kelly,  Port  Arthur,  Tex. 

Lester  Holcomb  Lacy,  Mobile,  Ala. 

William  Herbert  Lange,  New  Rochelle,  N.  Y. 

Simon  Hammett  Leister,  Philadelphia,  Pa. 

Horace  Greeley  Leng,  Philadelphia,  Pa. 

John  Grover  Little,  Leonia,  N.  J. 

Frank  Albert  MacSheffray,  Boston,  Mass. 

Adam  Arthur  McLintock,  Ocean  Island,  Central  Pacific 

Charles  Michael  Madden,  West  Kill,  N.  Y. 

William  Aitken  Miller,  Sydney,  N.  S.  W.,  Australia 

Eldon  Wright  Moreland,  Portland,  Ore, 
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Herbert  Lincoln  Nagel,  Akron,  Ohio 

Harry  Edmund  Newell,  New  York  City 

Alfred  Chandler  North,  Los  Angeles,  Cal. 

Israel  Orlian,  Philadelphia,  Pa.  ' 

Harvey  Skidmore  Owen,  St.  Louis,  Mo. 

EoscoE  Owen,  Springfield,  Mo. 

William  Joseph  Provaznik,  Omaha,  Nebr. 

Otto  Coffeen  Fitz  Randolph,  Cleveland,  Ohio 

David  Hubbard  Redinger,  Kernville,  Cal. 

George  Sadtler  Robertson,  Baltimore,  Md. 

Ernest  Leffert  Robinson,  Lowell,  Mass. 

David  Alfred  Sealey,  New  York  City 

Ralph  Lawjience  Silver,  Basin,  Wyo. 

Fred  Washburn  Simonds,  Elizabeth  City,  N.  C. 

Benjamin  LeCompte  Smith,  Baltimore,  Md. 

Cedric  Burnett  Smith,  Pittsburgh,  Pa. 

James  Axtell  Smith,  Brooklyn,  N.  Y. 

Orville  Heber  Taylor,  Chicago,  111. 

Valentine  Vasilievich  Tchikoff,  New  York  City 

Francis  Joseph  Von  Zuben,  Fort  Worth,  Tex. 

Richard  Emil  Wachter,  St.  Louis,  Mo. 

Jacob  Charles  Wagen,  Lake  Worth,  Fla. 

Henry  Lincoln  Wilder,  Lebanon,  Pa. 

Francis  Douglas  Wilson,  Detroit,  Mich. 

Carl  Wilbur  Wood,  Philadelphia,  Pa. 

Albert  Edward  Wynn,  Syracuse,  N.  Y. 

Harold  George  Wynne,  New  Haven,  Conn. 

As  Associate 
Albert  Taylor  Rhodes,  Boston,  Mass. 

As  Juniors 

Victor  Franklin  Anderson,  San  Francisco.  Cal. 
Frank  Palmer  Arnold,  Charleston,  W.  Va. 
Leopold  Lyon  Balleisen,  Brooklyn,  N.  Y. ' 
Alban  Francis  Butler,  Akron,  Ohio 
John  Belford  Cleary,  Casper,  Wyo. 
William  Junkin  Cox,  Am.  Exp.  Forces,  France 
Evangelos  John  Critzas,  New  York  City 
WiLLARD  Farnsworth  Day,  Lyncliburg,  Va. 
Arthur  Charles  Eberhard,  Washington,  D.  C. 
Ernest  Shengtsu  Hsieh,  Troy,  N.  Y. 
Charles  West  Jones,  San  Francisco,  Cal. 
William  Joseph  Kupec,  New  York  City 
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TosHiYUKi  Okubo,  New  York  City 
Aubrey  Eugene  Perry,  Pendleton,  Ore. 
Phillips  Branch  Tartt,  Terrell,  Tex. 
Charles  William  Van  Dyke,  New  York  City 

The  Secretary  announced  the  transfer  of  the  following  candidates 
on  September  9th,  1919  : 

From  Associate  Member  to  Member 

Augustus  Eowley  Archer,  New  York  City 

Carl  August  Bock,  Dayton,  Ohio 

Eoger  Derby  Black,  New  York  City 

EoDMAN  Merritt  Brown,  Omaha,  Nebr. 

Eugene  Dickinson  Burnell,  New  York  City 

James  Edward  Cahill,  Chicago,  111. 

Clarke  Copeland  Cottrell,  Carson  City,  Nev. 

Vernon  Eoyce  Covell,  Pittsburgh,  Pa. 

Frederick  N.  Cronholm,  Andrade,  Cal. 

William  Henry  Dittoe,  Columbus,  Ohio 

Elijah  Herbert  Dunmire,  Kansas  City,  Mo. 

John  North  Edy,  Helena,  Mont. 

Chester  Centennial  Fisher,  Boise,  Idaho 

Milton  Harvey  Freeman,  Valhalla,  N.  Y. 

Edward  James  Fucik,  Chicago,  111. 

Henry  Hay'dock  Garrigues,  Philadelphia,  Pa. 

John  Owen  Greenway,  Yakima,  Wash. 

Walter  John  Kackley,  Nashville,  Tenn. 

Edward  Allen  Keys,  Am.  Exp.  Forces,  France 

Ernest  Avery  Lamb,  Little  Falls,  N.  Y. 

Byron  James  Lambert,  Iowa  City,  Iowa. 

Conrado  Eugenio  Martinez  y  Eengifo,  Havana,  Cuba 

Walter  Edward  Miller,  Madison,  Wis. 

Arthur  Edmund  Owen,  Montclair,  N.  J. 

Melvin  S.  Eich,  Washington,  D.  C. 

Eoss  Milton  Eiegel,  Dayton,  Ohio 

Nathan  Herbert  Sanderson,  Boston,  Mass. 

Maurice  Eoos  Scharff,  Pittsburgh,  Pa. 

Maxwell  Waide  Smith,  Camp  A.  A.  Humphreys,  Va. 

Milton  Frederick  Stein,  Chicago,  111. 

James  Cummin  Stevenson,  Chicago,  111. 

Starr  Truscott,  Washington,  D.  C. 

Walter  Owen  Washington,  Lockhart,  Tex. 

Eudolph  James  Wig,  Philadelphia,  Pa. 

Benjamin  Eussell  Wood,  Am.  Exp.  Forces,  France. 
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From  Junior  to  Associate  Member 
Earl  Daniel  Brown,  San  Francisco,  Cal. 
John  Townshend  Child,  Eochester,  N.  Y. 
Earl  Harry  Collins,  Sault  Ste.  Marie,  Mich. 
Arthur  Francis  deJongh,  Santiago  de  Cuba,  Cuba 
Walter  Edgar  Jessup,  Pasadena,  Cal. 
Henry  Malcolm  Priest,  Dayton,  Ohio 
Ralph  Smillie,  U.  S.  S.  Massachusetts 
Walter  Steinbruch,  Brooklyn,  N.  Y. 
Henry  Frieze  Vaughan,  Detroit,  Mich. 
Frederick  Holman  Waring,  Columbus,  Ohio 

The  Secretary  announced  the  following  deaths : 

Charles  Titus  Church,  of  Geneva,  N.  Y.,  elected  Member,  May 
1st,  1889 ;  died  August  25th,  1919. 

Charles  Mattathias  Jacobs,  of  London,  England,  elected  Member, 
May  4th,  1904;  died  September  7th,  1919. 

Adjourned. 

October  ist,  1919. — The  meeting  was  called  to  order  at  8.30  p.  m.; 
President  F.  S.  Curtis  in  the  chair;  Charles  Warren  Hunt,  Secre- 
tary;  and  present,   also,  49  members   and  guests. 

The  minutes  of  the  meeting  of  September  3d,  1919,  were  approved 
as  printed  in  Proceedings  for  September,  1919. 

A  paper  by  A.  L.  Sonderegger,  M.  Am.  Soc.  C.  E.,  entitled  "Physi- 
ography of  Water-Sheds  and  Channels,  and  Analysis  of  Stream  Action 
of  Southern  California  Rivers,  with  Reference  to  the  Problems  of  Flood 
Control",  was  presented  by  the  Secretary,  and  the  subject  was  dis- 
cussed by  Messrs.  T.  Kennard  Thomson,  Charles  A.  Pohl,  Francis  H. 
Wright,  F.  S.  Curtis,  and  H.  F.  Dunham. 

The  Secretary  announced  that,  owing  to  labor  trouble  in  the 
printing  trade,  the  issue  of  the  October,  1919,  Proceedings,  might  be 
delayed  for  some  time. 

The  Secretary  announced  the  following  deaths: 

Chester  Birge  Davis,  of  Magnolia,  Del.,  elected  Member,  February 
1st,  1882;  died  September  16th,  1919. 

George  Clark  Mills,  of  Cincinnati,  Ohio,  elected  Member,  June 
4th,  1913;  died  August  13th,  1919. 

Hugh  Monroe  Wilson,  of  New  York  City,  elected  Associate,  Decem- 
ber 3d,  1913;  died  September  19th,  1919. 

Adjourned. 

October  15th,  1919-— The  meeting  was  called  to  order  at  8.30  p.  m.; 
President  F.  S.  Curtis  in  the  chair;  Chas.  Warren  Hunt,  Secretary; 
and  present,  also,  155  members  and  guests. 
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The  topic  for  discussion  at  this  meeting  was  "The  Rehition  of  the 
Engineer  to  the  Future  Military  Activities  of  the  United  States."  The 
discussion  was  opened  by  George  D.  Snyder,  M.  Am.  Soe.  C.  E.,  who 
was  followed  by  Maj.-Gen.  William  Murray  Black,  Maj.-Gen.  W.  C. 
Langfitt,  Brig.-Gen.  R.  C.  Marshall,  and  Col.  Edward  Burr,  all  of  the 
United  States  Army,  and  Messrs.  William  Barclay  Parsons,  R.  D. 
Coombs,  F.  A.  Snyder,  E.  F.  Robinson,  and  A.  W.  Robinson. 

The  following  resolution,  proposed  by  A.  R.  Archer,  M.  Am.  Soc. 
C.  E.,  and  seconded  by  Frederic  Molitor,  M.  Am.  Soc.  C.  E.,  was 
adopted  by  the  meeting: 

"Resolved:  That  it  is  the  sense  of  this  meeting  that  Engineering 
Council  should  take  the  necessary  steps  to  formulate  a  comprehensive 
series  of  recommendations  to  be  presented  to  Congress  in  connection 
with  the  subject-matter  of  the  discussion  of  this  evening." 

The  Secretary  announced  the  election  of  the  following  candidates 
on  October  14th,  1919 : 

As  Members 
Frank  Laughton  Black,  Bridgeport,  Conn. 
Thomas  Brooden  Blackburn,  Los  Angeles,  Cal. 
Bernard  Blum,  St.  Paul,  Minn. 
Edward  Clarke  Buck,  Georgetown,  British  Guiana 
Edward  North  Chisolm,  Jr.,  Washington,  D.  C. 
Frank  Ezekiel  Cudworth,  Brooklyn,  N.  Y. 
Edward  Brinton  Darlington,  Jerome.  Idaho 
Clarkson  Alcott  Disbrow,  New  York  City 
William  Smith  Downs,  Morgantown,  W.  Ya. 
Thomas  Edward  Forrest,  Portland,  Me. 
Frederick  William  Henrici,  Pittsburgh,  Pa. 
Laurence  Ilsley  Hewes,  Portland,  Ore. 
James  Granbery  Jackson,  Nashville,  Tenn. 
Thomas  Hitchcock  Joy,  Chicago,  Ul. 
Olaf  Ingvald  Knoph,  Christiania,  Norway 
James  Henry  Knowles,  San  Francisco,  Cal. 
LuDWiG  Theodore  Maenner,  St.  Louis,  Mo. 
ToJiRO  Sano,  Kobe,  Japan 
Edward  Hugh  Schulz,  Milwaukee,  Wis. 
Frederic  Jackson  Taylor,  Livingston,  Mont. 
James  Marshall  Yest,  Dehue,  W.  Ya. 
George  Espy  Yinnedge,  Fort  Worth,  Tex. 
Milton  James  Whitson,  Washington,  D.  C. 
John  Huw  Williams,  Hankow,  China. 

As  Associate  Members 
Harland  Bartholomew,  St.  Louis,  Mo. 
Stanley  Elgin  Clinton  Behneman,  San  Francisco,  Cal. 


874  MINUTES    OF    MEETINGS  [Society  Affairs. 

Harold  Sill  Bell^  Elizabeth,  N.  J. 

James  Schenck  Bowman,  Clearmont,  Wyo. 

Wendell  Morrls  Butts^  San  Francisco,  Cal. 

William  Joseph  Carrel,  Lexington,  Ky, 

Harry  Young  Carson,  Birmingham,  Ala. 

Eay  ISToRMAN  Case,  Ashtabula,  Ohio 

Charles  Cadwallader  Cassel,  Watertown,  N.  Y. 

Luther  Chittenden  Conant,  Mauch  Chunk,  Pa. 

Harry  Lester  Conrad,  Lansing,  Mich. 

William  Aloysius  Courtenay,  Jr.,  Chester,  Pa. 

David  Jesse  Cox,  Pueblo,  Colo. 

Egbert  Hall  Craig,  Harrisburg,  Pa. 

Charles  James  Craigmile,  Midvale,  N.  J. 

James  Joseph  Doland,  Nitro,  W.  Va. 

William  Edward  Dougher,  Webster  Springs,  W.  Va. 

Francis  Wheelock  Du  Bois,  Highland  Park,  Mich. 

Samuel  Eckels,  Pittsburgh,  Pa. 

Herbert  Charles  Elton,  New  Haven,  Conn. 

Leo  Matthew  Geraghty,  Williamsport,  Pa. 

Herbert  Thurston  Gerrish,  Boston,  Mass. 

Carl  Martin  Geupel,  Syracuse,  IST.  Y. 

Henry  Jacob  Grathwol,  Parkersburg,  W.  Ya. 

Edwin  Dwight  Allemand  Gray,  Toronto,  Ont.,  Canada 

Michael  Halpern,  Long  Island  City,  I*^.  Y. 

Arthur  John  Hart,  Sydney,  New  South  Wales,  Australia 

William  Wren  Hay,  Forest  Hills,  N.  Y. 

Homer  Wynne  Hesterly,  Tampa,  Fla. 

James  Allan  Higgs,  Jr.,  Atlanta,  Ga. 

Francis  Vincent  Hogan,  Albany,  N.  Y. 

Arthur  Francis  Holland,  Providence,  R.  I. 

Alpha  Harney  Kindrick,  Okmulgee,  Okla. 

Walter  Jacob  King,  Oswego,  Kans. 

Louis  Alfred  Jenny,  Dumont,  N.  J. 

Lionel  Montefiore  Levine,  New  York  City 

Henry  Gay  Lh^say,  Louisville,  Ky. 

Homer  Bailey  Livingston,  San  Benito,  Tex. 

Warren  Adaisis  Lyon,  Camp  A.  A.  Humphreys,  Va. 

Arthur  Siverine  Mannes,  Mobridge,  S.  Dak. 

Bergen  Steele  Merrill,  New  Orleans,  La. 

John  Thomas  Mockler,  Buffalo,  N.  Y. 

James  Gates  Moore,  Daytona,  Fla. 

Adelbert  James  Newman,  Long  Beach,  Cal. 

Harry  Stillwell  Nixon,  Omaha,  Nebr. 

Emil  August  Nordstrom,  Wilmington,  Del. 

Joseph  Pugh,  Augusta,  Ga. 
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Frank  Victor  Ragsdale,  Memphis,  Tenn. 
Chatham  Coffee  Reams,  Memphis,  Tenn. 
George  Norman  Robinson,  Newark,  N.  J. 
Felix  King  Roullard,  Biitto,  Mont. 
Harry  Kelley  Rubey,  Pittsburgh,  Pa. 
Guy  Woodford  Sackett,  Charleston,  S.  C. 
George  Henry  Siems,  Charleston,  W.  Va. 
Julian  Polk  Smith,  Birmingham,  Ala. 
Frederick  Charles  Stauffen,  Baltimore,  Md. 
Leonard  Jackson  Stevens,  Chicago,  HI. 
WiLLiAiM  Henry  Stewart,  Hugger,  Ind. 
Earle  James  Trimble,  Muscle  Shoals,  Ala. 
Pir^G  Ye  Tsai,  Peking,  China 
Moses  Allyn  Wadhams,  Springfield,  Mass. 
Philip  Bangs  Walker,  Needham,  Mass. 
John  Aloysius  White,  Allentown,  Pa. 
Charles  Earl  Whiteney,  Boston,  Mass. 
Eugene  North  Wood,  Tulsa,  Okla. 

As  Associates 
Alan  Hawes  Critcher,  San  Francisco,  Cal. 
Edward  Alfred  Simimons,  New  York  City 

As  Juniors 
B.JARNE  Bergsland  Anderson,  Brooklyn,  N.  Y. 
Joseph  Paul  Blundon,  Charleston,  W.  Va. 
John  Neil  Bohannon,  Atlanta,  Ga. 
Andrew  Thomas  Bower,  Hog  Island,  Pa. 
George  Herman  Buck,  Clinchfield,  Va. 
Clyde  Stanley  Constant,  Jonesboro,  Ark. 
William  Corman,  St.  Louis,  Mo. 
Philip  Nahm  Cristal,  Camp  A.  A.  Humphreys,  Va. 
John  James  Hartman,  New  York  City 
Frank  Bowman  Hastie,  Camp  A.  A.  Humphreys,  Va. 
Carl  Adam  Hechmer,  Baltimore,  Md. 
Ross  Waldron  McKinstry,  Pittsburgh,  Pa. 
Leslie  Edward  Pierce,  Dayton,  Ohio 
Sa'end  Munk  Plum,  Youngstown,  Ohio 
William  Laurie  Seamen,  Boston,  Mass. 
Elmer  Byron  Shupe,  Carlisle,  Pa. 
Oswald  Speir,  Jr.,  Fresno,  Cal. 
Harry  David  Stockwell,  Sewell,  Chile 
Samuel  Hyde  Thompson,  Cascade  Locks,  Ore. 
Wayne  Edward  Tim  merman,  Massena,  N.  Y. 
Joseph  Jones  Twitty,  Camp  A.  A.  Humphreys,  Va. 
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Anthony  George  Voska,  Chanute,  Kans. 
Malcolm  Walsh,  Tompkinsville,  N.  Y. 
Nai-Zung  Zee,  Shanghai,  China 

The  Secretary  announced  the  transfer  of  the  following  candidates 
on  October  14th  and  15th,  1919 : 

From  Associate  Member  to  Member 
Harry  Walton  Bell,  Mobile,  Ala. 
Hans  Berents,  New  York  City 
Ernest  Delevan  Cole,  Bartlesville,  Okla. 
William  Nelson  Carey,  St.  Paul,  Minn. 
Frederic  Lucius  Copeland,  Mason  City,  HI. 
Frank  Hill  Davis,  Little  Eock,  Ark. 
Louis  Rapp  Ferguson,  Wilmington,  N.  C. 
Thomas  Lilly  Fountain,  Am.  Exp.  Forces,  France 
Ralph  Hamlin,  Minneapolis,  Minn. 
Sidney  Twichell  Harding,  Berkeley,  Cal. 
Christian  Peter  Jensen,  Fresno,  Cal. 
Lewis  Allen  Jones,  Montgomery,  Ala. 
Ralph  Briggs  Kyle,  New  Orleans,  La. 
Mark  Linenthal,  Wilmington,  N.  C. 
Thomas  Maddock,  Phoenix,  Ariz, 
Manley  Osgood,  Detroit,  Mich. 
John  Endicott  Porter,  Yonkers,  N.  Y. 
William  Jenner  Powell,  Dallas,  Tex. 
Henry  George  Reitz,  West  Park,  Ohio. 
Julian  Richmond,  Yonkers,  N.  Y. 
Henry  Casper  Tammen,  Kansas  City,  Mo. 
Charles  Dura  Thomas,  Marlborough,  Mass. 
John  Robert  Wilbanks,  Columbus,  Ohio 
EvERiTT  Wyche  Wilson,  Asheville,  N.  C. 

From  Junior  to  Associate  Member 
John  Goodin  Bailhache,  San  Francisco,  Cal. 
Henry  Wilfrid  Barnes,  Guayaquil,  Ecuador 
George  Allyne  Belden,  Savannah,  Ga. 
Bernard  Joseph  Bleistein,  Brooklyn,  N.  Y. 
Donald  Gladstone  Coombs,  Rancagua,  Chile 
Edwin  Arthur  Dow,  Worcester,  Mass. 
Charles  Sumner  Heidel,  Helena,  Mont. 
William  Joseph  Heiser,  Brooklyn,  N.  Y. 
Lawrence  Wilson  Kinnear,  Detroit,  Mich. 
Claude  Alfred  Latimer,  Elizabeth,  N.  J. 
Harry  Douglas  Lovering,  St.  Paul,  Minn. 
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Stanley  McCassv,  Chicago,  111. 
Oscar  William  jVIelin,  Cincinnati,  Ohio 
Thomas  Charles  Morgan,  Brooklyn,  N.  Y. 
Harvey  Timlow  Munn,  Washington,  D.  C. 
Blair  Arthur  Eoss,  Washington,  D.  C. 
Donald  Hefley  Rowe,  Portland,  Ore. 
Walter  Clifford  Sadler,  Seattle,  Wash. 
Herschel  C.  Smith,  Oklahoma  City,  Okla. 
John  George  Stupp,  St.  Louis,  Mo. 
John  Croswell  Warkley',  Cooper,  Wyo. 
Lee  Hoomes  Williamson,  New  York  City 

The  Secretary  announced  the  following  deaths: 

Archibald  Smith  Frew,  of  Sydney,  New  South  Wales,  Australia, 
elected  Member,  October  3d,  1900;  date  of  death  unknown. 

John  Vose  Hazen,  of  Hanover,  N.  H.,  elected  Associate,  June  5th, 
1889;  Member,  May  2d,  1911;  died  October  2d,  1919. 

Adjourned. 

November  5th,  1919.— The  meeting  was  called  to  order  at  8.30  P.  M.; 
Past-President  George  H.  Pegram  in  the  chair;  Chas.  Warren  Hunt, 
Secretary;  and  present,  also,  320  members  and  guests. 

The  meeting  was  devoted  to  a  discussion  on  "The  Compensation 
of  Engineers",  and  members  of  the  other  Founder  Societies  were 
invited  to  attend. 

The  subject  was  presented  by  Arthur  S.  Tuttle,  M.  Am.  Soc.  C.  E., 
Chairman  of  Engineering  Council's  General  Committee,  and  of  the 
State  and  Municipal  Section,  who  was  followed  by  Francis  Lee 
Stuart,  M.  Am.  Soc.  C.  E.,  Chairman  of  the  Railroad  Section.  In 
the  absence  of  John  C.  Hoyt,  M.  Am.  Soc.  C.  E.,  Chairman  of  the 
Federal  Section,  John  S.  Conway,  M.  Am.  Soc.  C.  E.,  spoke  for  that 
Section,  illustrating  his  remarks  with  lantern  slides.  A  general  dis- 
cussion followed,  in  which  Messrs.  L.  D.  Rights,  George  M.  Purver, 
Chas.  Warren  Hunt,  O.  C.  Merrill,  William  W.  Brush,  and  C.  D. 
Thomas  took  part. 

The  Secretary  announced  the  following  deaths : 

Walter  Hayden  Graves,  of  San  Francisco,  Cal.,  elected  Member, 
February  2d,  1909;  died  September  26th,  1919. 

Thomas  William  Jaycox,  of  Denver,  Colo.,  elected  Member,  Janu- 
ary 4th,  1882 ;  died  September  8th,  1919. 

Irving  Sparrow  Wood,  of  Providence,  R.  I.,  elected  Junior,  March 
5th,  1890;  Associate  Member,  March  7th,  1900;  Member,  March  6th, 
1906 ;  died  October  20th,  1919. 

Adjourned. 
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November  19th,  1919.— The  meeting  was  called  to  order  at  8.30 
P.M.;  Vice-President  Nelson  P.  Lewis  in  the  chair;  Chas.  Warren 
Hunt,  Secretary;  and  present,  also,  272  members  and  guests. 

The  subject  for  the  evening  was  "The  Proposed  Nationalization  of 
Railroads  in  the  United  States."  The  discussion  was  opened  by  Col. 
W.  J.  Wilgus,  M.  Am.  Soc.  C.  E.,  who  was  followed  by  Ivy  L.  Lee, 
formerly  Execvitive  Assistant  to  the  President  of  the  Pennsylvania 
Railroad  Company.  The  subject  was  also  discussed  by  Messrs.  Frederic 
Molitor,  B.  H.  Bryant,  Charles  Hansel,  W.  G.  Besler,  and  W.  L. 
Waters. 

The  Secretary  read  the  following  letter: 

"Washington,  D.  C,  October  29,  1919. 

"Mr.  Charles  Warren  Hunt,  Secretary, 

"American  Society  of  Civil  Engineers, 

"33  West  39th  Street,  New  York,  N.  Y. 
"Dear  Sir. — Your  letter  of  October  27th  received  and  contents 
noted.  You  extend  to  me  an  invitation  to  address  the  meeting  of 
your  society  on  November  19th,  1919,  at  8.30  p.  m.,  and  you  say  that 
the  subject  for  discussion  will  be  the  proposed  'Nationalization  of 
Railroads'. 

"Permit  me  to  advise  you  in  reply  that  the  Executive  Council  of 
the  American  Federation  of  Labor  now  has  this  entire  subject  under 
consideration.  Until  the  Executive  Council  has  formulated  and 
declared  its  policy  I  am  sure  you  will  agree  with  me  that  it  will  not 
be  advisable  for  me  to  undertake  to  discuss  the  subject  and  for  the 
same  reasons  it  will  not  be  possible  for  me  to  accept  your  invitation 
to  address  the  meeting  of  your  society  or  to  designate  any  other  repre- 
sentatives of  the  American  Federation  of  Labor  to  speak  for  me. 
"Very  truly  yours, 

"Samuel  Gompers, 

"President,  American  Federation  of  Labor." 

The  Secretary  announced  the  following  deaths: 

Percy  Herbert  Ash  mead,  of  New  York  City,  elected  Member, 
March  6th,  1907;  died  November  11th,  1919. 

Henry  Manley,  of  West  Roxbury,  Mass.,  elected  Member,  June 
2d,  1880;  died  October  28th,  1919. 

Carl  Redlich^  of  Vienna,  Austria,  elected  Member,  September  7th, 
1904;  date  of  death  unknown. 

Adjourned. 

December  3d,  1919' —  The  meeting  was  called  to  order  at  8.30  p.  m.; 
Past-President  George  H.  Pegram  in  the  chair;  Chas.  Warren  Hunt. 
Secretary;  and  present,  also,  170  members  and  guests. 

The  meeting  was  devoted  to  a  discussion  of  the  Report  of  the  Com- 
mittee on  Development,  in  which  the  following  members  took  part: 
Messrs.  Paul  G.  Brown,  Charles  Hansel,  Daniel  Bontecou,  Frederick 
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C.  Noble,  Francis  Lee  Stuart,  George  H.  Pegrani,  Clias.  Warren  Hunt, 

D.  L.  Turner,  E.  J.  Mehren,  Charles  S.  Bilyeu,  L.  L.  Tribus,  E.  W. 
Stern,  Lewis  D..  Rights,  S.  N.  Castle,  W.  T.  Chevalier,  William  W. 
Brush,  H.  C.  Keith,  A.  B.  Fry,  J.  M.  Goodell,  and  Frederic  A.  Snyder. 

The  Secretary  announced  the  election  of  the  following  candidates 
on  November  25th,  1919 : 

As  Members 
Horace  Leland  Bushnell,  Seattle,  Wash. 
Denzil  Worrell  Coe,  Elmhurst,  N.  Y. 
Vladimir  Goriachko^'sky,  New  York  City 
Joseph  William  Hershey,  Pittsburgh,  Pa. 
John  Robert  Hicks,  Gary,  W.  Va. 
Bert  Bradley  Hodgman,  New  York  City 
Carey  Vandervort  Hodgson,  Washington,  D.  C. 
Thomas  Henry  Hogg,  Toronto,  Ont.,  Canada 
Leon  Lynwood  Holland,  Saunderstown,  R.  I. 
Ford  Kurtz,  Muscle  Shoals,  Ala. 
Gustave  Rudolf  Lukbsh,  Charleston,  S.  C. 
John  MacMillan,  Los  Angeles,  Cal. 

Thomas  Carlyle  Morris,  Balboa  Heights,  Canal  Zone,  Panama 
James  Norman  Pease,  Atlanta,  Ga. 

As  Associate  Members 
Irvin  Henry  Althouse,  Porterville,  Cal. 
William  John  Ash,  New  York  City 
Howard  Fink  Bach  man,  Bethlehem,  Pa. 
Warren  Gammell  Baxter,  Providence,  R.  I. 
Garner  Arthur  Beckett,  Alameda,  Cal. 
Hubert  Dickson  Bowman,  New  York  City 
Arthur  Dudley  Buzby,  Upper  Montclair,  N.  J. 
Robert  Bruce  Carruthers,  San  Antonio,  Tex. 
Walter  Marion  Coffey,  Mill  Valley,  Cal. 
Arthur  Burr  Collins,  Yakima,  Wash. 
Claude  Artist  Combs,  Caney,  Kans. 
Norman  Homer  Cooke,  Wilmington,  Del. 
William  Clarence  Cross,  New  York  City 
Irving  Demarest,  Madison,  N.  J. 
Clarence  Joseph  Duby,  Youngstown,  Ohio 
Harry  Jacob  Finebaum,  Philadelphia,  Pa. 
Ralph  Justin  Fogg,  Bethlehem,  Pa. 
John  Eaton  Fontaine,  Memphis,  Tenn. 
Howard  Elmer  Gage,  Cleveland,  Ohio 
Eldon  Addison  Garland,  Santa  Barbara,  Cal. 
Harry  Jocelyn  Goodale,  Attleboro,  Mass. 
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Bernard  Elbert  Gray,  Charleston,  W.  Va. 

Roy  Melvin  Green,  College  Station,  Tex. 

Donald  Leal  Greenleaf,  South  Clinchfield,  Va. 

Donald  Armstrong  Hannaman,  Salisbury,  Md. 

William  Hannum,  Christiana,  Pa. 

William  Jackson,  Pittsburgh,  Pa. 

John  Lester  Jewell,  New  York  City 

Frank  Arthur  Johnson,  Berkeley,  Cal. 

Alfred  Jones,  Los  Angeles,  Cal. 

Owen  Robert  Jones,  South  Bethlehem,  Pa. 

Frank  Burdette  Kiel,  Little  Rock,  Ark. 

Frank  Elmer  King,  Newark,  N.  J. 

Alexander  Clinton  Knight,  Baltimore,  M.d. 

Robert  Maurice  Knox,  Blue  Island,  111. 

Henry  Hugo  Kranz,  Dallas,  Tex. 

Fritz  Kubitz,  Pittsburgh,  Pa. 

Joseph  Clinton  Letts,  East  View,  N.  Y.  * 

Justin  Charles  McCarthy,  New  York  City 

Jerome  Francis  Joseph  McGeiiearty,  Fort  Worth,  Tex. 

Axel  Osvald  Malvig,  Brooklyn,  N.  Y. 

Walter  Scott  Miller,  Parkland,  Pa. 

Richard  Austin  Myers,  Atlanta,  Ga. 

Marvin  Young  Neely,  Philadelphia,  Pa. 

Emit  Coin  Nickey,  Poplar  Bluff,  Mo. 

Alfred  Adolph  Noetzli,  San  Francisco,  Cal. 

William  James  Norris,  Portland,  Ore. 

Newell  Haisiilton  Orr,  Pittsburgh,  Pa. 

John  Edwin  Perry,  Ithaca,  N.  Y. 

John  March  Phillips,  Boonton,  N.  J. 

Theodore  Arthur  Polansky,  Parkersburg,  W.  Va. 

Robert  Henry  Randall,  Akron,  Ohio. 

Charles  Henry  Reynolds,  Fort  Dodge,  Iowa 

Jesse  Rosenwald,  San  Francisco,  Cal. 

William  Claiborne  Ross,  Hazen,  Ark. 

Oscar  Adolph  Sandquist,  Akron,  Ohio 

Wallace  Atterbury  Sawdon,  Laurel,  Miss. 

William  Charles  Schnabel,  Baltimore,  Md. 

Jacob  Shlessinger,  Baltimore,  Md. 

Velentine  Bernard  Siems,  Baltimore,  Md. 

Hilmar  Frederick  Smith,  Florence,  Ala. 

Stanley  Smith,  Philadelphia,  Pa. 

William  Howard  Spear,  Los  Angeles,  Cal. 

William  Speed,  Louisville,  Ky. 

William  Macy  Stanton,  Lansdowne,  Pa. 
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Charles  Egbert  Strattman,  Bartlesville,  Okla. 
Maluice  Toby,  New  York  City 
Darwin  Wadsworth  Townsend,  Milwaukee,  Wis. 
Edson  Ozro  Walker,  Chicago,  111. 
Albert  Kendall  Warren,  Los  Aiigeles,  Cal. 
Curtis  D.  Weller,  Guthrie  Center,  Iowa 
John  Blaine  Whipple,  Newburgh,  N.  Y. 
Ralph  Warren  Whitaker,  Bakersfield,  Cal. 
James  Thomas  Wickham,  Mt.  Folly,  Ireland 
Leo  Cecil  Willey,  San  Francisco,  Cal. 
Richard  Giles  Williams,  Forrest  City,  Ark. 
Harry  Keith  Wilson,  Bloomington,  111. 
William  Henry  Wilson,  Knoxville,  Tenn. 
Robert  Eubank  Witt,  Detroit,  Mich. 
Walter  McIlhaney  Wolfe,  Aberdeen,  Md. 
Stell  Kay  YouNf!,  Dayton,  Ohio 

As  Associates 

William  Darcy  Craven,  Jr.,  New  York  City 
Clarence  Lennon  Dewey,  Allentown,  Pa. 
Harry  Hauver  Hunj-,  Spokane,  Wash. 

As  Juniors 

Louis  John  Borstelmann,  Johnstown,  Pa. 

Hugh  John  Casey,  Camp  A.  A.  Humphreys,  Va. 

Valentine  Christian,  Galeton,  Pa. 

Thomas  Hibben  Claussen,  Sausalito,  Cal. 

John  Bernard  Henry,  Calipatria,  Cal. 

Allan  Valentine  Hopkins,  Sydney,  New  South  Wales,  Australia 

Harold  Stephens  Hutton,  Perryville,  Md. 

David  Terrill  Johnson,  Camp  A,  A.  Humphreys,  Va. 

Mason  Hill  Kinch,  Peoria,  111. 

Hans  Kramer,  Camp  A.  A.  Humphreys,  Va. 

Ralph  Leonard  Morrell,  Chicago,  111. 

Marvin  Curtis  Nichols,  Lockhart,  Tex. 

Luther  Emanuel  Olson,  Cleveland,  Ohio 

Ragsdale  Pace,  Fort  Worth,  Tex. 

Frederic  Barringer  Pfeiffer,  Galeton,  Pa. 

Ralph  Adams  Smith,  Turners  Falls,  Mass. 

Edward  Allen  Varney,  Cambridge,  Mass. 

Leon  Heathman  Watson,  Ponca  City,  Okla. 

Robert  Everett  York,  New  York  City 
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The   Secretary  announced  the  transfer  of  the  following  candidates 
on  November  25th,  1919  : 

From  Associate  Member  to  Member 

Albert  Hilands  Acher,  Washington,  D.  C. 
Alfred  Dickey  Butler,  Spokane,  Wash. 
Leland  Clapper,  Two  Harbors,  Minn. 
Alfred  John  Cleary,  San  Francisco,  Cal. 
James  Lumsden  Ferebee,  Milwaukee,  Wis. 
Herman  Henry  Fox,  Shreveport,  La. 
Frederick  Williaim  Green,  St.  Louis,  Mo. 
George  Elias  Halstead,  Cincinnati,  Ohio 
Arthur  Carl  Lee,  Lugoff,  S.  C. 
Charles  Winslow  Lusk,  Oil  City,  Pa. 
Henry  Basil  Magor,  New  York  City 
Charles  Allen  Merriam,  Seattle,  Wash. 
EoBERT  Edward  Moss,  Glen  Ridge,  N.  J. 
George  William  Rathjens,  St.  Paul,  Minn. 
Gustav  Jaeger  Requardt,  Baltimore,  Md. 
George  Crosby  Saunders,  Baltimore,  Md. 
Donald  Hubbard  Sawyer,  Washington,  D.  C. 
Karl  DeWitt  Schwendener,  Los  Angeles,  Cal. 
Arthur  Ducat  Stivers,  Greenville,  Tex. 
Allen  Van*  Rensselaer,  San  Antonio,  Tex. 
George  Linton  Watson,  Washington,  D.  C. 

From  Junior  to  Associate  Member 

Ray  Lester  Allin,  Berkeley,  Cal. 

Curtis  Fields  Columbia,  Chicago,  HI. 

Edward  Frederic  Hammel,  New  York  City 

James  Buchanan  Hays,  Boise,  Idaho 

John  Milton  Heffelfinger,  Jr.,  Cleveland,  Ohio 

Tao  King,  Peking,  China 

Rolando  Arnoldo  Martinez,  Havana,  Cuba 

Louis  Powers,  Newark,  Ohio 

FoNziE  Eugene  Robertson,  Dallas,  Tex. 

Walter  Wesley  Schuyler,  Preston,  Cuba 

Melvin  Oliver  Sylliaasen,  Seattle,  Wash. 

William  Louis  Unger,  Jamaica,  N.  Y. 

The  Secretary  announced  the  following  deaths: 

William  Archer,  of  Cincinnati,  Ohio,  elected  Member,  March  2d, 
1881 ;  died  November  24th,  1919. 
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Albert  James  Himes,  o-f  Cleveland,  Ohio,  elected  Associate  Mem- 
ber, November  6th,  1895;  Member,  June  7th,  1899;  died  November  3d, 
1919. 

Eaphael  Chart  Smead,  of  Galveston,  Tex.,  elected  Member,  Feb- 
ruary 1st,  1905;  died  November  28th,  1919. 

Frederic  Pike  Stearns  (Past-President) ,  of  Boston,  Mass.,  elected 
Member,  October  2d,  1878;  died  December  1st,  1919. 

Adjourned. 

December  17th,  i9i9.-=-Because  of  the  necessity  of  going  to  press 
with  this  number  of  Proceedings  in  advance  of  this  meeting,  the  pub- 
lication of  its  minutes  must  be  deferred  until  January,  1920. 


OF  THE  BOARD  OF   DIRECTION 

(Abstract) 

September  9th,  1919.— The  Board  met  at  10.35  p.  m.,  immediately 
after  the  adjournment  of  the  Membership  Committee;  President  F.  S. 
Curtis  in  the  chair;  Chas.  Warren  Hunt,  Secretary;  and  present,  also, 
Messrs.  Clark,  Crocker,  Davis,  Elwell,  Flinn,  A.  M.  Hunt,  Langthorn, 
Lewis,  Pegram,  Rights,  Talbot,  Tuttle,  and  Wagner. 

Ballots  for  membership  were  canvassed,  resulting  in  the  election  of 
28  Members,  80  Associate  Members,  1  Associate,  and  16  Juniors,  and 
the  transfer  of  10  Juniors  to  the  grade  of  Associate  Member. 

Thirty-five  Associate  Members  were  transferred  to  the  grade  of 
Member. 

A  report  from  the  Membership  Committee  was  received  and  acted 
upon. 

Adjourned. 

October  14th,  1919.— The  Board  met  at  10.10  a.  m.;  President 
Curtis  in  the  chair;  Chas.  Warren  Hunt,  Secretary;  and  present,  also, 
Messrs.  Alvord,  Clark,  Crocker,  Davis,  Elwell,  Fort,  Grunsky,  Hawgood, 
A.  M.  Hunt,  Ketchum,  Langthorn,  Lewis,  Marx,  Metcalf,  O'Connor, 
Pegram,  Rights,  Tuttle,  Wagner,  and  Wall. 

The  minutes  of  the  meeting  of  the  Executive  Committee  of  Sep- 
tember 9th,  1919,  and  the  actions  taken  concerning  the  appointment  of 
Daniel  Bontecou  as  a  member  of  the  Committee  on  Development  to 
take  the  place  of  C.  M.  Holland  resigned,  exemption  of  dues  of  mem- 
bers in  service,  etc.,  were  approved. 

The  Secretary  reported  that  George  H.  Tinker,  M.  Am.  Soc.  C.  E., 
had  been  appointed  as  one  of  the  Society's  representatives  on  the  Joint 
Committee  on  Culvert  Pipe  Specifications  at  the  invitation  of  the 
American  Concrete  Pipe  Association.     The  matter  of  the  appointment 
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of  another  representative  was  referred  back  to  the  Committee  of  the 
Board  with  power.* 

Messrs.  H.  Eltinge  Breed,  George  W.  Tillson,  and  A.  B.  Fletcher 
were  appointed  a  Special  Committee  on  Highway  Engineering  to  keep 
in  touch  with  the  development  of  the  Government's  plan  for  the  con- 
struction and  financing  of  National  highways,  and  to  advise  the  Soci- 
ety, from  time  to  time,  of  these  plans  and  activities  by  the  submission 
of  frequent  or  periodic  reports  or  critical  reviews,  accompanied  by  such 
data  as  are  necessary  to  indicate  the  scope  and  character  of  the  work 
in  progress. 

The  name  of  the  New  York  Meetings  Committee  was  changed  to 
"Programme  Committee  for  Second  Meeting  of  Each  Month",  and  the 
new  Committee  was  appointed,  as  follows:  Messrs.  Robert  Ridgway, 
Chairman,  Paul  G.  Brown,  Herbert  M.  Hale,  C.  Raymond  Hvilsart,  and 
Chas.  Warren  Hunt. 

The  proposed  changes  in  the  Constitution  of  the  American  Engineer- 
ing Standards  Committee  were  presented,  together  with  a  report  on  the 
matter  from  Messrs.  J.  Martin  Schreiber,  Henry  J.  Burt,  and  H.  N. 
Latey,  the  Society's  representatives,  recommending  that  an  appro- 
priation of  $1  500  for  1920  be  made  for  this  work,  and  that  the  new 
Constitution  be  approved. 

On  motion,  duly  seconded,  the  revised  Constitution  of  the  American 
Engineering  Standards  Committee  was  approved. 

The  Secretary  reported  that  at  a  meeting  of  the  Founder  Societies' 
Finance  Committee,  on  September  16th,  1919,  the  following  resolution 
was  adopted: 

"Resolved,  that  this  Co^mmittee  recommends  that  each  of  the 
Founder  Societies  provide  an  annual  appropriation  for  the  wo#k  of  the 
American  Engineering  Standards  Committee  of  $500  for  each  of  their 
representatives  on  the  American  Engineering  Standards  Committee, 
making  a  total  of  $1  500  for  each  Society  that  appoints  three  (3) 
representatives." 

On  motion,  duly  seconded,  an  appropriation  of  $1  500  for  this  pur- 
pose was  approved  to  be  placed  in  the  Budget  for  1920. 

The  resignation  of  Onward  Bates  as  Chairman  of,  and  member  of, 
the  Committee  on  Development,  and  its  acceptance  by  President  Curtis, 
was  reported. 

The  report  of  the  Committee  on  Development,  together  with  letters 
of  transmittal,  signed  by  Chairman  Bates  and  Secretary  Howson,  was 
read  in  full;  also  letters  from  Messrs.  Charles  Hansel,  Onward  Bates, 
Paul  G.  Brown,  and  Frederick  C.  Noble. 

A  communication  from  the  Secretary  of  the  Committee  on  Develop- 
ment was  also  presented,  advising  that,  at  the  last  meeting  of  the 
Committee,  a  Sub-Committee,  consisting  of  Messrs.  Richard  L.  Hum- 
•T.  L.  D.  Hadwen,  M.  Am.  Soc.  C.  B.,  was  subsequently  appointed. 
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phrey,  Charles  Hansel,  and  Daniel  Bonteeou,  was  appointed  to  prepare 
a  budget  of  the  estimated  cost  to  the  Society  of  putting  into  effect  the 
recommendations  of  the  Committee  on  Development,  including  those 
contained  in  the  report  of  the  Joint  Conference  Committee,  and  that 
this  Sub-Committee  was  instructed  to  submit  this  Budget  over  its  own 
signature  direct  to  the  Board  of  Direction  for  its  approval,  with  the 
recommendation  that  this  Budget  be  sent  to  the  members  of  the  Society 
with  the  report  of  the  Committee. 

The  following  resolufions  were  adopted: 

"That  the  Eeport  of  the  Committee  on  Development  be  received,  and 
the  Secretary  be  authorized  to  add  to  it  the  Report  of  the  Sub-Com- 
mittee on  Budget  as  soon  as  it  is  received,  and  send  the  report  thus 
completed  to  the  niembership  as  soon  after  the  receipt  of  the  Budget 
Committee's  report  as  practicable,  but  not  later  than  November  15th. 

"That  the  Committee  on  Development  be  discharged;  that  the  Sub- 
Committee  on  Budget  be  continued  until  it  renders  its  report  and  then 
be  discharged;  and  that  the  Sub-Committee  on  Conference  with  other 
Development  Committees  be  continued  to  report  to  this  Board. 

"That,  in  discharging  the  Committee  on  Development,  the  Board 
desires  to  thank  the  Committee  for  its  work. 

"That  the  communications  already  received,  and  other  communica- 
tions which  may  throw  light  on  this  matter,  be  published  as  soon  as 
practicable  in  a  separate  pamphlet,  or  in  Proceedings,  as  the  case  may 
be,  such  publication  not  to  occur  until  after  the  publication  of  the 
report  of  the  Committee  on  Development. 

"That  a  Committee  of  five  members  of  the  Board  of  Direction  be 
appointed  by  the  President  to  study  and  review  the  report  of  the 
Committee  on  Development,  and  to  present  a  report  as  soon  as  prac- 
ticable for  distribution  to  the  members  of  this  Board  by  letter,  so  that 
the  Board  can  consider  the  whole  matter  at  its  next  regular  meeting." 

President  Curtis  subsequently  appointed  as  such  Committee,  Messrs. 
Alvord,  Marx,  Crocker,  Wagner,  and  O'Connor. 

Adjourned  at  1  P.  M. 


The  Board  reconvened  at  2.10  p.  M. 

On  motion,  duly  seconded,  mileage  was  allowed  to  the  members  of 
the  Joint  Conference  Committee  at  the  same  rate  as  that  fixed  for 
the  meetings  of  the  Committee  on  Development. 

A  resolution  was  adopted  authorizing  the  President  to  appoint  five 
members  to  represent  the  Society  on  the  Joint  Committee  to  Formulate 
Specifications  for  Reinforced  Concrete,  it  being  understood  that  the 
Joint  Committee  select  its  own  Chairman. 

The  report  of  the  Nominating  Committee  was  presented,  trans- 
mitting the  names  selected  for  offices  to  be  filled  at  the  next  Annual 
Meeting,  all  of  whom  have  accepted  such  nomination. 
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The  Secretary  reported  that,  on  account  of  the  printers'  strike  in 
New  York  City,  it  will  not  be  possible  to  issue  the  October  Proceedings, 
and  that  the  membership  has  been  so  notified. 

On  motion,  duly  seconded,  Nelson  P.  Lewis,  Vice-President,  was 
unanimously  appointed  to  serve  with  George  P.  Swain,  Past-President, 
as  member  of  the  Permanent  Franco- American  Engineering  Committee. 

The  formation  of  the  Founder  Societies  Finance  Committee  on 
Joint  Activities  was  reported  at  the  June  meeting,  and  Messrs.  Nelson 
P.  Lewis  and  Chas.  Warren  Hunt  were  appointed  to  represent  this 
Society  on  the  Committee.  The  Secretary  reported  that  this  Committee 
held  its  first  meeting  on  September  16th,  1919,  and  the  following  actions 
were  taken: 

(1)  Employment  Activities:  Upon  the  recommendation  of  the  mem- 
bers of  the  Board  of  Directors  of  the  Engineering  Societies  Employ- 
ment Bureau,  the  following  resolution  was  adopted: 

"Whereas,  the  Engineering  Societies  Employment  Bureau  has  been 
conducted  during  the  past  year  principally  as  a  war  activity,  under  the 
auspices  of  Engineering  Council,  and 

"Whereas,  the  permanent  work  of  this  Bureau  is  a  co-ordination  of 
the  employment  service  rendered  for  many  years  by  several  Societies 
under  the  direction  of  their  Secretaries, 

"Resolved,  that  we  recommend  to  the  governing  bodies  of  the  four 
Founder  Societies  that  in  making  appropriations  for  employment  activi- 
ties for  the  coming  year,  the  item  be  separated  from  the  appropriation 
for  Engineering  Council,  and  that  the  Employment  Bureau  be  car- 
ried on  as  a  separate  joint  activity  of  the  Founder  Societies  under 
the  direction  of  their  respective  Secretaries,  who  constitute  the  present 
Board  of  Directors  of  the  Bureau." 

The  recommendation  of  the  Joint  Finance  Committee  was  approved. 

(2)  Engineering  Council:   The  following  resolution  was   adopted: 

"Resolved,  that  having  recommended  that  a  separate  appropriation 
be  made  covering  the  Employment  Bureau's  activities  for  the  year  1920, 
and  considering  the  present  financial  condition  of  the  Founder  Soci- 
eties, this  Committee  cannot  see  its  way  clear  to  recommend  an  appro- 
priation for  the  year  1920  by  each  Society  of  a  sum  exceeding  $3  000 
to  cover  the  joint  activities  conducted  under  the  auspices  of  Engi- 
neering Council,  this,  however,  being  a  considerable  increase  over  the 
appropriations  made  for  the  activities  of  the  Council  for  the  past  two 
years,  in  view  of  the  fact  that  a  separate  appropriation  is  being  rec- 
ommended for  employment  work." 

The  report  was  accepted,  and  an  appropriation  of  $3  000  for  this 
purpose  was  approved,  to  be  placed  in  the  Budget  for  1920. 

A  report*  from  Eobert  A.  Cummings,  M.  Am.  Soc.  C.  E.,  who,  with 
eight  delegates,  represented  the  Society  at  the  ceremonies  at  the  dedi- 
cation of  the  New  Buildings  of  the  Pittsburgh  Experiment  Station,  was 
accepted  and  ordered  printed  in  Proceedings. 

*  See  page  935. 
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The  Constitution  of  the  newly  formed  Connecticut  Association  of 
Members  of  tjie  Society  was  approved. 

Messrs.  W.  M.  Dawley  and  J.  B.  Jenkins  were  appointed  additional 
members  of  the  Special  Committee  on  Stresses  in  Railroad  Track. 

The  following  resolution,  passed  by  the  San  Diego  Association  of 
.^^embers,  and  transmitted  in  a  letter  dated  September  19th,  1919,  was 
presented : 

"Resolved:  That  it  is  the  sense  of  this  Association  that  the  Ameri- 
can Society  of  Civil  Engineers  should  be  urged  to  pass  a  resolution 
rcciuesting  the  Congress  of  t-he  United  States  to  create  a  Department 
of  Public  Works  as  provided  for  in  Senate  Bill  2232,  which  shall  have 
charge  of  all  public  construction  and  work  under  United  States  con- 
trol, and  that  the  American  Society  of  Civil  Engineers  do  all  in  its 
power  to  foster  and  assist  in  the  creation  and  operation  of  said 
Department." 

The  Secretary  was  instructed  to  inform  the  Association  that  the 
Board  has  already  endorsed  the  principle. 

The  President  was  authorized  to  appoint  a  Committee  of  Arrange- 
ments for  the  Annual  Meeting. 

President  Curtis  was  appointed  as  one  of  the  representatives  of  the 
vSociety  on  the  John  Fritz  Medal  Board  of  Award,  on  the  expiration  of 
the  term  of  Charles  D.  Marx,  Past-President,  Am.  Soc.  C.  E.,  in  Jan- 
uary, 1920. 

Director  Harry  Hawgood  was  appointed  Chairman  of  the  Local 
Committee  of  Arrangements  for  the  1920  Annual  Convention,  with 
power  to  add  to  the  Committee. 

The  following  resolution  presented  by  C.  E.  Grunsky,  M.  Am. 
Soc.  C.  E.,  was  referred  to  the  Publication  Committee  for  con- 
sideration: 

"Resolved:  That  the  periodical  publication  of  a  professional  direc- 
tory of  engineers,  restricted  to  the  members  of  the  American  Society 
of  Civil  Engineers,  of  the  American  Society  of  Mechanical  Engi- 
neers, of  the  American  Institute  of  Electrical  Engineers,  and  of  the 
American  Institute  of  Mining  Engineers,  is  desirable  and  that  a  plan 
for  such  a  publication  should  be  worked  out  by  a  joint  committee  from 
these  Societies;  and  that  the  Publication  Committee  of  this  Society 
is  authorized  and  directed  to  co-operate  with  any  representatives  of 
the  other  Societies  above  named  in  working  out  a  plan  for  the  peri- 
odical issuance  of  such  a  directory." 

The  resignations  of  2  Members  (one  effective  on  December  31st, 
1919),  2  Associate  Members,  1  Associate,  and  5  Juniors  (three  effec- 
tive on  December  31st,  1919),  were  accepted. 

Ballots  for  membership  were  canvassed,  resulting  in  the  election  of 
24  Members,  G5  Associate  Members,  24  Associates,  24  Juniors,  and  the 
transfer  of  22  Juniors  to  the  grade  of  Associate  Member. 
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Twenty-three  Associate  Members  were  transferred  to  the  grade  of 
Member. 

Adjourned. 

October  15th,  1919.— The  Board  reconvened  at  1.30  p.  m.;  Presi- 
dent Curtis  in  the  chair ;  Charles  Warren  Hunt,  Secretary ;  and  present, 
also,  Messrs.  Alvord,  Clark,  Crocker,  Elwell,  Grunsky,  Hawgood,  A.  M. 
Hunt,  Metcalf,  O'Connor,  Pegram,  Tuttle,  Wagner,  and  Wall. 

A  report  from  the  Membership  Committee  was  received  and  acted  on. 

Applications  were  considered  and  other  routine  business  transacted. 

Adjourned. 

November   25th,    1919. — The   Board   met   at   10.35   p.    M.,   on  the 

adjournment  of  the  Membership  Committee;  President  Curtis  in  the 
chair;  Charles  Warren  Hunt,  Secretary;  and  present,  also,  Messrs. 
Clark,  Elwell,  A.  M.  Hunt,  Ketchum,  Langthorn,  Lewis,  Metcalf, 
Rights,  Tuttle,  and  Wagner. 

Ballots  for  membership  were  canvassed  resulting  in  the  election  of 
14  Members,  81  Associate  Members,  3  Associates,  19  Juniors,  and  the 
transfer  of  12  Juniors  to  the  grade  of  Associate  Member. 

Twenty-one  Associate  Members  were  transferred  to  the  grade  of 
Member. 

Applications  were  considered  and  other  routine  business  transacted. 

A  report  from  the  Membership  Committee  was  received  and  acted  on. 

Adjourned. 
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REPORT  OF  THE  COMMITTEE  ON  DEVELOPMENT 

Presented  to  the  Board  of  Dikk.ctiox.  October  14th,  1919 

The  Report  of  the  Committee  on  Development  was  received  at  the 
office  of  the  Society  October  9th,  1919,  and  was  considered  at  the  meet- 
ing of  the  Board  of  Direction  held  October  14th,  1919,  at  which  time 
the  following  resolutions  were  adopted: 

"That  the  Report  of  the  Committee  on  Development  be  received, 
and  the  Secretary  authorized  to  add  to  it  the  Report  of  Sub- 
Committee  on  Budget  as  Boon  as  received,  and  send  the  Report  thus 
completed  to  the  membership  as  soon  after  the  receipt  of  the  Bud- 
get Committee's  Report  as  practicable,  but  not  later  than  Novem- 
ber 15th. 

''That  the  Committee  on  Development  be  discharged;  that  the 
Sub-Committee  on  Budget  be  continued  until  it  renders  its  report 
and  then  be  discharged;  and  that  the  Sub-Committee  on  Con- 
ference with  other  Development  Committees  be  continued  to 
report  to  this  Board. 

"That  in  discharging  the  Committee  on  Development  the  Board 
desires  to  thank  the  Committee  for  its  work. 

"That  the  communications  already  received,  and  other  com- 
munications which  may  throw  light  on  this  matter,  be  published 
as  soon  as  practicable  in  a  separate  pamphlet,  or  in  Proceedings, 
as  the  case  may  be,  such  publication  not  to  occur  until  after  the 
publication  of  the  Report  of  the   Committee  on  Development. 

"That  a  Committee  of  five  members  of  the  Board  of  Direction 
be  appointed  by  the  President  to  study  and  review  the  Report  of 
the  Committee  on  Development,  and  to  present  a  report  as  soon 
as  practicable  for  distribution  to  the  members  of  this  Board  by 
letter,  so  that  the  Board  can  consider  the  whole  matter  at  its  next 
regular  meeting." 

The  President  subsequently  appointed  as  such  Committee,  Messrs. 
Alvord,  Marx,  Crocker,  "Wagner,  and  O'Connor. 

The  Report  of  the  Sub-Committee  on  Budget  was  received  at  the 
Society's  office  November  11th,  1919,  and  the  Report  of  the  Committee 
on  Development,  thus  completed,  was  mailed  to  the  entire  membership 
on  November  21st,  1919,  in  accordance  with  the  instructions  of  the 
Board  above  quoted.     The  report  follows': 
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To  THE  Board  of  Direction, 

American  Society  of  Civil  Engineers: 

Gentlemen  : — The  third  meeting  of  the  Committee  on  Development 
was  held  in  Ann  Arbor,  Mich.,  on  September  22d  to  26th,  1919, 
inclusive,  and  was  attended  by  the  following  members: 

Onward  Bates,  CJiairman       Charles  Hansel 

George  G.  Anderson  John  L.  Hall 

Daniel  Bontecou  W.  H.  Hoyt 

J.  H.  Brillhart  Eichard  L.  Humphrey 

Baxter  L.  Brown  Frederick  C.  Noble 

Paul  G.  Brown  Arthur  Pew 

Eobert  a.  Cummings  George  K.  Putnam 

W.  L.  Darling  Charles  J.  Tilden 

r.  T.  Darrow  T.  L.  Wilkinson 

H.  L.  Haehl  Gardner  S.  Williams 

There  was  present  also  for  a  short  time  Professor  M.  E.  Cooley, 
Dean  of  the  College  of  Engineering  of  the  University  of  Michigan  and 
President  of  the  American  Society  of  Mechanical  Engineers. 

The  first  meeting  of  the  Committee  on  Development  was  held  in 
Chicago,  111.,  on  November  14th  to  16th,  1918,  inclusive;  the  second 
meeting  was  held  in  Minneapolis,  Minn.,  on  June  11th  to  16th,  1919,  in- 
clusive. At  the  November  meeting,  the  work  of  the  Committee  was 
f.ub-divided  and  four  Sub-Committees  were  appointed.  These  Sub- 
Committees  prepared  reports  which  were  presented  at  the  June  meeting 
and  formed  the  basis  for  the  report  presented  to  the  Board  of  Direction 
of  the  Society  on  June  16th,  1919,  and  submitted  by  it  to  the  Society  on 
the  following  day.  At  the  June  meeting  of  the  Committee,  a  fifth  Sub- 
Committee  was  appointed  to  confer  with  similar  committees  of  the 
American  Institute  of  Mining  and  Metallurgical  Engineers,  the  Ameri- 
can Society  of  Mechanical  Engineers,  and  the  American  Institute  of 
Electrical  Engineers,  and  to  consider  matters  of  common  interest,  in- 
cluding the  formation  of  a  National  organization.  The  report  submitted 
herewith  is  based  on  the  work  of  these  five  Sub-Committees  and  is 
divided  into  four  main  sub-divisions  which  represent,  approximately, 
the  scope  of  the  work  of  the.  four  original  Sub-Committees.  At  the 
third  meeting  of  the  Committee,  a  vSub-Committee  was  appointed  to 
prepare  a  budget  to  be  transmitted  directly  to  the  Board  of  Direction 
and  to  be  submitted  to  the  membership  with  this  report. 

The  report  transmitted  herewith  was  adopted  by  the  Committee  on 
Development  in  two  sections.  That  part  of  Section  C,  entitled  "Report 
of  the  Joint  Conference  Committee,"  was  adopted  by  the  following  vote: 
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George  G.  Anderson 
J.  H.  Brillhart 
Baxter  L.  Brown 
Daniel  Bontecou 
Egbert  A.  Cummings 
F.  T.  Darrow 
H.  L.  Haehl 
Charles  Hansel 


Yeas. 

John  L.  Hall 
W.  H.  HovT 

RlCHARO  L.   HrMlMH^EY 

Arthur  Pew 
G.  R.  Putnam 

C.  J.   TlLDEN 

T.  L.  Wilkinson 
Gardner  S.  Williams 


Nays. 

Onward  Bates 
Paul  G,  Brown 
W.  L.  Darling 
F.  C.  Noble 


The  remainder  of  the  report  was  adopted  by  the  following  vote; 


George  G.  Anderson 
Onward  Bates 
Daniel  Bontecou 
J.  H.  Brillhart 
Baxter  L.  Brown 
W.  L.  Darling 
H.  L.  Haeiil 
John  L.  Hall 


Charles  Hansel 

W.  H.   HOYT 

Richard  L.  Humphrey 
F.  C.  Noble 
Arthur  Pew 
T.  L.  Wilkinson 
Gardner  S.  Williams 


Nays. 


A.     TECHNICAL  ACTIVITIES 

The  Committee  believes  that  the  standing  of  a  great  engineering 
society  depends  mainly  on  the  activity  and  progress  of  its  technical 
work,  and  is  of  the  opinion  that  more  active  co-operation  in  movements 
for  public  and  professional  welfare,  as  hereinafter  proposed,  should  not 
be  allowed  to  diminish  the  importance  attached  to  the  technical 
activities  of  the  American  Society  of  Civil  Engineers,  but  rather  that 
these  should  be  stimulated  in  the  interest  of  science  and  the  profession. 

The  Committee  therefore  recommends: 

I.  Meetings: 

That  local  "sections"  hold  not  less  than  four  stated  meetings  per 
year  and  encourage  joint  meetings  with  kindred  societies. 

That  periodic  joint  meetings  of  the  four  National  Societies  be 
encouraged. 

That  the  fortnightly  meetings  of  the  Parent  Society  be  discontinued. 

That  the  semi-annual  meetings  of  the  Parent  Society  be  supple- 
mented by  the  addition  of  a  spring  and  a  fall  meeting,  held  successively 
in  different  sections  of  the  country  in  co-operation  witih  local  sections 
and  that  at  these  meetings  as  well  as  at  the  Annual  Meeting  and  the 
Annual  Convention  attention  be  given  to  technical  and  broad  economic 
problems,  and  that  at  the  Annual  Convention  at  least  half  the  time 
should  be  scheduled  for  the  serious  consideration  of  technical  matters. 
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2.  Papers: 

That  the  present  system  of  securing  papers  which  depends  wholly 
on  voluntary  offers  and  results  in  a  limited  variety  of  subjects  be 
supplemented  by  papers  that  will  fit  into  a  definite  logical  programme, 
directed  by  the  Publication  Committee  and  announced  in  advance  for  a 
whole  season;  and  that  papers  describing  works  be  brief  on  the  nar- 
rative side,  with  more  attention  given  to  stating  the  technical  lessons  of 
successes  and  failures.  Furthermore,  that  consideration  be  given  to 
other  controlling  elements  in  engineering  work  as  financial,  administra- 
tive, operating,  and  labor  problems,  for  if  the  engineer  is  to  take  his 
proper  place  and  render  full  service  to  the  public  and  to  his  profession, 
such  topics  come  within  the  scope  of  his  thought  and  should  appear  in 
the  papers  of  the  Society. 

That  so  far  as  practicable  the  subjects  of  the  papers  should  cover 
current  progress,  and  development  of  the  various  important  branches 
of  Civil  Engineering  and  simultaneous  discussion  of  important  papers 
by  the  Local  Sections  should  be  encouraged. 

That  the  monthly  Proceedings  should  be  extended  to  include  edi- 
torial work,  abstracts  and  reviews  of  important  engineering  articles 
and  subjects  of  popular  interest  to  the  great  majority  of  engineers. 

3.  Committees: 

That  in  addition  to  the  existing  method  of  conducting  the  technical 
activities  of  the  Society  there  be  created  advisory  standing  committees 
of  the  Board  of  Direction  to  promote  and  study  important  engineering 
subjects  and  to  outline  and  co-ordinate  the  work  of  like  committees 
of  the  Local  Sections;  and  that  three  members  of  the  Board  should 
constitute  a  standing  advisory  committee  on  each  subject,  the  chairmen 
of  these  advisory  committees  constituting  the  Publication  Committee; 
and  that  Local  Sections  should  urge  the  younger  members  to  identify 
themselves  with  local  committee  work. 

That  a  standing  advisory  committee  on  welfare  be  created. 

That  Local  Sections  suggest  names  of  members  possessing  neces- 
sary qualifications  for  special  committee  service,  and  that  tenure  of 
committee  membership  terminate  automatically  on  account  of  absence 
or  inactivity.  It  is  suggested  that  committee  reports  indicate  the 
attendance  of  members. 

4.  Co=Operation  with  Specialized   Engineering  Societies  and  Other 

Organizations: 

That  the  co-operation  of  this  Society  with  other  specialized  en- 
gineering and  allied  technical  organizations  be  fostered  and  that  the 
Society  aid  and  encourage  an  active  programme  of  research  work, 
co-operating  whenever  practicable  with  other  research  agencies. 
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5.   Standards  in  Engineering  Practice: 

That  co-operation  with  the  American  Engineering  Standards  Com- 
mittee be  approved  and  that  it  be  continued  and  extended  but  that  the 
idea  of  developing  this  Committee  into  another  association  be  de- 
precated. 

That  the  Board  of  Direction  be  requested  to  consider  the  advisa- 
bility of  compiling  a  book  of  recommended  principles  of  practice  and 
standards  to  follow  the  development  of  engineering. 

That  to  carry  out  the  intent  of  these  recommendations  effectively 
the  technical  editorial  staff'  be  under  the  direction  of  the  Publication 
Committee. 

B.  INTERNAL  RELATIONS  AND  LOCAL  ASSOCIATIONS 

The  Committee  recommends: 
I.  Local  Sections: 

(a)  That  Local  Associations  hereafter  be  called  Local  Sections. 

(b)  That  every  member  of  the  Society  be  assigned  to  a  Local 
Section. 

(c)  That  each  "geographical  district"  of  the  Society  be  divided 
into  suitable  sub-divisions  with  clearly  defined  boundaries  in  each  of 
which  there  be  established  a  Local  Section. 

(d)  That  it  be  the  obligation  of  all  members,  either  through  their 
Local  Sections  or  individually,  to  affiliate  with  members  of  other 
engineering  and  allied  technical  professions  for  co-operation  in  public 
activities,  and  in  communities  where  members  are  few  and  distant 
from  the  meeting  place  of  the  Local  Sections  to  which  they  belong, 
such  affiliation  is  desirable  for  co-operation  in  technical  as  well  as 
public  activities. 

(e)  That  each  geographical  district  of  the  Society  elect  its  directors 
by  the  direct  vote  of  its  corporate  members,  for  which  purpose  there 
be  created  a  district  board  consisting  of  one  representative  elected  by 
each  section  in  that  district,  whose  duty  it  shall  be  to  nominate  a  can- 
didate or  candidates  for  such  director,  conduct  and  canvass  the  returns 
of  the  election,  and  report  the  result  thereof  to  the  Board  of  Direction. 

(f)  That  the  representatives  of  each  district  on  the  Board  of  Di- 
rection of  the  Society  be  elected  by  letter  ballot  by  the  corporate  mem- 
bers resident  in  such  district. 

(g)  That  any  district  may  elect  as  director  a  person  not  resident 
therein. 

(h)  That  Local  Sections  operate  under  uniform  constitutional  pro- 
visions to  the  extent  only  that  the  same  are  necessary  or  desirable  to 
insure  uniform  relations  with  the  Society  and  that  district  boards 
operate  under  uniform  rules. 


894  REPORT  OF  COMMITTEE  ON  DEVELOPMENT      [Society  Affairs. 

(i)  That  there  be  allotted  to  each  Local  Section  a  uniform  pro- 
portion of  the  dues  paid  by  its  members  to  the  Society,  said  allotment 
being  designed  to  cover  the  expense  involved  in  performance  of  the 
prescribed  duties  to  the  Society,  including  its  proportionate  share  of 
the  expense  of  the  board  of  the  district  to  which  such  section  is 
attached,  provided  that  this  be  not  constrvied  as  a  limitation  of  the 
dues  of  Local  Sections. 

(j)  That  there  be  held  during  the  Annual  Convention  a  conference 
of  representatives  from  Local  Sections  to  consider  the  welfare  of  the 
Society  and  its  members  and  report  thereon  to  the  Board  of  Direction, 
and  that  the  representatives  in  attendance  be  allowed  traveling  ex- 
penses on  a  mileage  basis. 

(k)  That  the  Nominating  Committee  be  abolished,  and  that  a  can- 
didate for  each  of  the  offices  of  President,  two  Vice-Presidents  and 
Treasurer  be  nominated  by  the  annual  conference  of  representatives  of 
the  Local  Sections  in  executive  session,  the  relative  voting  power  of 
the  representatives  being  in  proportion  to  the  memberships  of  the 
sections  represented.  The  Secretary  of  the  Society  shall  provide  the 
conference,  not  less  than  30  days  in  advance  of  its  meeting,  with  a 
statement  of  the  membership  of  the  Local  Sections  as  of  a  date  not 
more  than  90  days  prior  to  the  meeting  of  the  conference. 

(1)  That  it  be  the  duty  of  each  director  to  visit  each  Local  Section 
in  his  district  at  least  once  during  each  calendar  year,  without  ex- 
pense to  the  Society  except  in  cases  where,  in  the  opinion  of  the  Board 
of  Direction,  the  cost  to  the  director  would  be  unreasonable. 

2.   Membership: 

(a)  That  all  applications  for  admission  or  transfer  be  referred  for 
recommendation  to  the  Local  Section  to  which  the  applicant  will  be 
assigned,  concurrently  with  their  submission  to  the  membership,  and 
that  the  name  of  the  Local  Section  appear  on  the  printed  record  of 
the  applicant. 

(b)  That  the  qualifications  for  the  grade  of  Honorary  Member  be 
that : 

They  be  either  distinguished  individuals,  who  from  their  position 
are  enabled  to  render  assistance  in  the  prosecution  of  public  works,  or 
persons  eminent  for  science  and  experience  in  pursuits  connected  with 
the  profession  of  a  civil  engineer,  but  who  are  not  engaged  in  the 
X)ractice  of  that  profession  in  the  United  States  or  its  possessions. 

(c)  That  hereafter  no  person  be  admitted  to  the  grade  of  Member 
who  lias  not  occupied  the  grade  of  Associate  Member  for  at  least  two 
years. 

That  the  quality  of  "responsible  charge"  demanded  for  the  grade 
of  Member  be  of  a  considerably  greater  importance  than  that  accepted 
for  the  grade  of  Associate  Member,  and  that  the  requirements  for  the 
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grade  of  Junior  be  deducted  from  the  candidate's  record  in  determin- 
ing his  eligibility  for  the  grade  of  Member. 

That  the  grade  of  Fellow  as  now  defined  terminate  with  the  ex- 
piration of  membership  of  those  now  occupying  that  grade,  and  that 
hereafter  a  new  grade  of  Fellow  be  established,  the  requirements  for 
the  members  of  which  shall  be : 

A  person  who  by  scientific  or  professional  attainment  has  qualified 
timself  in  his  special  pursuit  to  advise  and  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge  and  practice. 

That  the  grade  of  Affiliate  be  established  into  which  may  be  ad- 
mitted such  persons  engaged  generally  in  commercial  pursuits  as  pos- 
sess engineering  training  and  experience  qualifying  them  to  be  of 
service  to  the  Engineering  Profession. 

That  the  present  grade  of  Associate  terminate  with  the  expiration 
of  membership  of  those  now  occupying  that  grade. 

That  the  requirements  for  the  grade  of  Junior  be  so  changed  as 
to  require,  in  the  case  of  the  non-technical  graduate,  not  less  than 
four  years  of  practice  in  engineering  work  under  the  direction  of  a 
corporate  member  of  the  Society  or  of  an  engineer  of  equivalent  quali- 
fications; provided,  that  time  spent  as  a  student  of  engineering  in  a 
college  or  school  of  recognized  standing  be  considered  the  equivalent 
of  an  equal  amount  of  practice  under  competent  supervision;  also, 
that  in  the  case  of  all  Juniors  the  minimum  age  limit  be  increased  to 
twenty-one  years. 

(d)  That  the  provisions  of  the  Constitution  relating  to  discipline 
and  expulsion  of  members  be  so  revised  as  to  make  them  effective  and 
that  the  Board  of  Direction,  on  the  written  request  of  three  corporate 
members,  consider  the  reasons  advanced  for  discipline  or  expulsion. 

3.  Dues  of  Members  of  the  Society: 

That  the  dues  of  all  members  above  the  grade  of  Junior  be  ad- 
justed to  provide  for  the  greater  activities  of  the  Society  and  to  the 
extent  that  the  recommendations  herein  provided  are  adopted. 

That  in  any  modification  of  the  dues  of  the  Society  consideration 
be  given  to  the  probability  that  in  the  event  of  the  formation  of  the 
herein  recommended,  or  any  other,  comprehensive  National  organi- 
zation, the  development  of  its  usefulness  will  ultimately  require  an 
income  considerably  in  excess  of  that  thus  far  provided. 

4.  Student  Societies: 

That,  recognizing  the  importance  to  the  young  engineer  of  a  broad 
general  training,  the  formation  of  specialized  student  organizations  in 
any  of  the  branches  of  engineering  be  disapproved,  but  in  lieu  thereof 
general  student  engineering  societies  be  established  and  maintained  in 
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the  engineering  schools  with  continued  active  interest  therein  and  close 
personal  contact  therewith  by  neighboring  engineering  associations. 

5.  Young  Men  of  the  Profession: 

That  it  be  the  duty  of  the  Local  Sections  to  provide  for  the  welfare 
of  the  younger  members  of  the  Profession  by: 

(a)  Reasonable  representation  on  the  active  committees. 

(b)  Encouraging  their  discussion  of  the  general  problems  of 
the  Society. 

(c)  Arranging  excursions  to  works  of  engineering  interest, 
and 

(d)  Promoting  social  intercourse  between  them  and  the  older 
members. 

6.  Annual  Meeting: 

That  the  Annual  Meeting  be  devoted  to  the  consideration  of: 

(a)  The  printed  annual  reports  of  officers  and  standing  com- 
mittees, presented  in  abstract,  unless  otherwise  ordered 
by  vote  of  the  meeting. 

(b)  The  election  and  installation  of  officers. 

(c)  The  presentation  and  discussion  of  reports  of  technical 
and  special  committees. 

(d)  Other  matters  pertaining  to  the  affairs  of  the  Society  and 
the  profession  on  which  action  by  the  Society  is  desired. 

(e)  A  carefully  planned  programme  of  addresses  on  and  dis- 
cussions of  professional  or  social  problems  of  National  im- 
portance. 

That  proper  provision  be  made  for  sociability,  but  that  this  should 
not  be  permitted  to  interfere  with  the  consideration  of  the  more 
important  duties  of  the  Society. 

That  no  excursions  be  scheduled  for  the  first  day  of  the  Annual 
Meeting. 

That  the  Annual  Meeting  be  so  conducted  as  to  enlist  the  active 
and  sympathetic  co-operation  of  all  members  of  the  Society,  and  that 
in  the  formation  of  the  Committee  of  Arrangements  the  Board  of  Di- 
rection endeavor  to  secure  the  widest  possible  representation  of  the 
membership. 

7.  Personal  Service: 

That  until  the  recommendations  of  the  Joint  Conference  Committee 
come  into  effect  the  Society  proceed  with  such  a  compilation  of  the 
professional  records  of  its  members  as  will  assist  alike  members  seeking 
employment,  and  employers  seeking  assistance;  and  that  such  data  be 
secured  by  the  Society  through  carefully  prepared  questionnaires  sent 
to  all  members,  copies  to  be  furnished  to  the  Personal  Service  Bureau. 
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8.   Additional  Facilities  at  Headquarters: 

That  the  ground  floor  of  tlie  building  be  fitted  up  as  a  lounging 
room  with  club  facilities  such  as  files  of  magazines  (other  than  techni- 
cal), daily  newspapers,  theatre  ticket  board,  etc.,  to  be  presided  over 
by  a  capable  attendant  who  shall  give  cordial  and  helpful  assistance 
to  all  comers,  in  order  that  the  members  of  the  Founder  Societies 
visiting  headquarters  may  realize  greater  benefits  from  their  mem- 
bership. 

C.     RELATIONS  WITH  OTHER  NATIONAL  SOCIETIES 
AND  RELATED  ORGANIZATIONS 

The  Committee  recommends : 

That  the  identity  of  the  four  existing  ISTational  Societies  be  pre- 
served. 

That  the  American  Society  of  Civil  Engineers  continue  to  piirsue 
the  objects  for  which  it  was  formed  as  expressed  in  the  Constitution, 
namely,  "The  advancement  of  engineering  knowledge  and  practice  and 
the  maintenance  of  a  high  professional  standard  among  its  members", 
and  that  it  devote  its  chief  endeavors  to  the  performance  of  these 
objects ;  and  that  this  Society  adopt  the  principle  of  becoming  an  active 
National  force  in  economic,  industrial,  and  civic  affairs,  and  with  that 
purpose  in  view  become  an  active  factor  in  co-operation  with  other 
engineering  organizations  of  the  country. 

That  a  comprehensive  organization  be  created  as  outlined  in  the 
Joint  Conference  Committee  Report  submitted  below. 

That  this  comprehensive  organization  publish  a  bulletin  without 
advertising,  concerning  questions  of  interest  to  engineers  and  allied 
technical  associations,  in  order  that  those  therein  associated  may  be 
informed  in  regard  to  social  and  economic  matters. 

REPORT  OF  THE  JOINT  CONFERENCE  COMMITTEE 

Representino 

The  American  Society  of  Civil  Engineers, 

The  American  Institute  of  Mining  and  Metallurgical  Engineers, 

The  American  Society  of  Mechanical  Engineers,  and 

The  American   Institute   of   Electrical   Engineers. 

An  informal  meeting  of  the  Conferees  of  the  Development  Com- 
mittees of  the  four  Societies  was  held  in  New  York  City  on  July  2d, 
1919,  at  which  the  scope  of  the  work  was  considered,  and  a  Sub-Com- 
mittee on  Procedure,  consisting  of  the  Chairmen  of  the  Conferees  from 
each  of  the  four  Societies,  was  appointed  to  arrange  the  programme 
for  and  the  time  and  place  of  the  first  formal  meeting.     The  Con- 
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ferees  subsequently  adopted  the  name,  "The  Joint  Conference  Com- 
mittee." 

The  Joint  Conference  Committee  convened  at  the  Hotel  Montclair, 
Montclair,  N.  J.,  August  13th,  14th,  and  15th,  and  in  New  York  City, 
September  15th,  16th,  and  17th,  1919. 

The  Committee  has  divided  its  report  into  two  parts,  that  covering 
the  public  activities  and  that  covering  the  society  activities  of  common 
interest  to  the  four  Societies. 

I.     CO=OPERATION  IN  PUBLIC  ACTIVITIES 

It  was  the  unanimous  opinion  of  those  present  at  all  conferences 
that  one  of  the  most  important  matters  on  which  joint  action  can  be 
taken  is  the  formation  of  a  single  comprehensive  organization  to  secure 
united  action  of  the  engineering  and  allied  technical  professions  in 
matters  of  common  interest  to  them. 

In  presenting  its  report  on  a  proposed  form  of  organization  which 
shall  provide  a  voice  to  speak  for  the  ideals  of  the  Profession,  a  hand 
to  enforce  unity  of  action  and  render  the  maximum  of  national,  social, 
and  political  service,  the  Committee  presents  for  consideration  the  fol- 
lowing plan.  The  Committee  emphasizes  that  the  plan  can  only  be 
valuable  and  enduring  as  the  motive  dominating  it  is  patriotic,  broad- 
visioned,  and  unselfish,  biit  firmly  believes  that  all  efforts  toward  bring- 
ing a  united  Profession  to  the  service  of  the  Nation,  the  State,  and  the 
City  will  bring  to  its  members  the  public  honor,  esteem,  and  recogni- 
tion which  their  qualifications  deserve,  now  relatively  unacknowledged 
and  uncompensated. 

In  preparing  this  plan  the  Committee  has  recognized  that  there 
exists  in  Engineering  Council  a  tool  which  is  engraving  an  honorable 
record  on  the  pages  of  professional  history,  but  its  limitations  are  well 
known  and  its  poverty  is  chronic.  If  desired,  Engineering  Council  can 
bo  moulded  into  this  organization  by  making  it  more  democratic  and 
founding  it  on  direct  representation  of  all  engineers,  rather  than 
appointment  as  at  present. 

The  great  object  is  to  provide  an  effective  body,  widely  and  truly 
representative,  modestly  yet  adequately  financed,  which  will  be  neither 
autocratic  nor  aristocratic,  which  will  at  all  times  stand  as  the  represen- 
tative and  defender  of  the  Profession  in  matters  affecting  its  honor, 
welfare,  and  common  interest. 

The  mandate  for  a  vehicle  to  provide  for  co-operation  and  solidarity 
among  engineers  has  been  unmistakably  expressed  by  the  membership 
of  the  four  Societies,  through  their  several  Development  Committees. 
In  obedience  thereto  the  Joint  Conference  Committee  has  constructed  a 
plan  for  an  organization  designed  to  perform  this  function  by  providing 
an  opportunity  to  use  the  strength  of  every  existing  technical  organi- 
zation in  the  country,  but  without  taking  from  them  any  of  their  pres- 
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eiit  privileges,  or  in  any  way  interfering  with  their  respective  spheres 
of  usefulness. 

Every  new  activity,  to  be  effective,  means  work  and  needs  money. 
A  movement  snch  as  proposed,  if  undertaken  without  sufficient  funds, 
would  not  only  prove  barren  of  results,  but  by  failure  would  bring  ridi- 
cule on  the  Profession.  In  advance  of  its  organization  no  definite 
budget  can  be  prepared.  The  revenues  proposed  are  moderate,  and  are 
based  on  the  experience  of  Engineering  Council,  which,  while  called  on 
to  occupy  an  ever  widening  field,  has  been  continually  handicapped  by 
limited  resources. 

In  submitting  the  proposed  fundamentals  to  govern  a  single  compre- 
licnsive  organization  by  which  the  engineering  and  allied  technical 
professions  may  become  more  active  in  their  service  to  the  public  and 
themselves,  the  Joint  Conference  Committee  woiild  point  out  the  fol- 
lowing as  among  some  of  the  objects  to  be  attained  by  such  an  organi- 
zation: 

(1)  To  render  the  maximum  of  service  to  the  nation  through  unity 
of  action. 

(2)  To  give  the  engineers  of  the  country  a  more  potent  voice  in 
public  affairs. 

(3)  To  secure  greater  recognition  of  the  services  of  the  engineer, 
and  to  provide  for  his  advancement. 

(4)  To  promote  esprit  dc  corps  among  the  members  of  the  Profes- 
sion. 

(5)  To  provide  the  machinery  for  prompt  and  united  action  on  mat- 
ters affecting  the  Profession,  among  which  are: 

Licensing  and  registration  of  engineers; 

National  Service  Committee; 

National  Department  of  Public  Works; 

Conservation  of  National  Kesources; 

Publicity ; 

Classification  and  compensation  of  engineers; 

General  employment  bureau; 

Engineering  education ; 

International  affiliation  of  engineers; 

Industrial  relations. 

In  the  greater  vision  resulting  from  the  world  war  it  is  apparent 
that  no  one  alone  can  successfully  solve  the  problems  with  which  he 
is  confronted.  He  needs  the  co-operation  of  his  fellows.  National 
problems  demand  imited  effort.  The  Joint  Conference  Committee 
believes  that  the  greatest  value  of  the  proposed  organization  is  in  the 
united  efforts  for  the  service  of  the  nation,  from  which  effort  will 
result  the  greatest  service  to  the  individual. 
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The  general  plan  offers  a  definite  method  of  organization  for  public 
service.  The  Committee  presents  a  means  whereby  the  expressed  wish 
of  engineers  throughout  the  land  may  be  formulated  in  organization 
which  shall  make  for  the  common  weal. 

The  Committee  submits  the  plan  with  the  confident  belief  that  it 
will  be  accepted  by  the  four  Societies,  that  they  will  make  the  sacrifices 
necessary  and  assume  the  responsibility  of  leadership,  supporting  the 
movement  by  virtue  of  their  position  in  the  Engineering  Profession. 
A  national  movement  by  local  societies  is  sure  to  come.  The  four 
National  Societies  can  take  the  initiative  and  continue  their  leadership 
in  American  engineering  by  prompt  action,  or  by  inaction  lose  the 
prestige  they  now  hold. 

NATIONAL  ENGINEERING  ORGANIZATION* 

Organization  and  Purpose: 

In  order  that  the  engineering  and  allied  technical  professions  may 
become  a  more  active  national  force  in  economic,  industrial,  and  civic 
affairs,  and  in  order  that  united  action  may  be  facilitated,  it  is  desirable 
that  there  be  co-operation  through  a  single  comprehensive  organization. 
The  purpose  of  such  organization  should  be  to  further  the  public  wel- 
fare wherever  technical  knowledge  and  training  are  involved,  and  to  ■ 
consider  all  matters  of  common  concern  to  these  professions.  It  should 
embrace : 

Component  Parts  of  Organizations: 

1.  Local  Affiliations,  preferably  under  the  auspices  of  local  engineer- 
ing societies  or  clubs,  as  follows : 

a.  "Local  Associations"  or  "Sections"  of  the  national  engineering 
or  technical   societies ; 

b.  Local  engineering  societies;  and 

c.  Other  local  engineers  and  members  of  allied  technical  pro- 
fessions and  associates. 

2.  A  National  Council,  consisting  of  representatives  of  national 
engineering  and  technical  societies  and  of  representatives  of 
local.  State,  or  regional  affiliations  or  organizations. 

The  formation  of  State  Councils,  composed  of  representatives  of  the 
local  affiliations  within  the  State  or  otherwise  representative  of  the 
majority  of  the  engineers  and  members  of  allied  technical  professions 
in  the  State,  is  desirable  as  conducive  to  co-operation  and  to  further 
the  objects  of  the  National  Council,  with  which  such  State  Councils 

*  The  Joint  Conference  Committee  does  not  deem  it  desirable  to  select 
definite  names  for  either  the  organization  or  its  component  parts,  but  believes 
that  this  should  be  left  to  the  action  of  this  organization  when  formed. 
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should  harmonize;  and  such  State  Councils  are  recommended  wherever 
and  whenever  the  local  conditions  warrant. 

Delimitation  of  Authority: 

Local  Affiliations,  State  Councils  (where  formed),  and  the  National 
Council,  shall  take  action  on  local,  State,  and  National  matters, 
respectively,  and  they  shall  be  autonomous  with  respect  thereto.  It 
shall,  however,  be  the  duty  of  the  National  Council  to  interest  itself  in 
the  activities  of  Local  Affiliations  and  State  Councils  if  such  activities 
are  of  National  scope  or  effeot  the  interest  of  the  engineering  and  allied 
technical  professions  in  other  parts  of  the  country;  provided,  that 
nothing  herein  stated  shall  be  construed  as  preventing  the  discussion 
by  any  Local  Affiliation  or  State  Council  or  by  the  National  Council  of 
any  matters  of  interest  to  engineers  and  members  of  allied  technical 
professions. 

LOCAL  AFFILIATIONS 
Purpose: 

Local  Affiliations  are  created  to  consider  local  matters  of  public 
welfare  with  which  the  engineering  and  allied  technical  professions  are 
concerned,  as  well  as  other  matters  of  common  interest  to  these  profes- 
sions, in  order  that  united  action  may  be  made  possible  in  local  matters. 

Constitution: 

Eat'h  Local  Affiliation  shall  submit  its  Constitution  and  By-Laws 
and  all  subsequent  modifications  thereof  to  the  Executive  Board  of  the 
National  Council  for  approval. 

STATE  COUNCILS 
Purpose: 

State  Councils  may  be  created  to  consider  State  matters  of  public 
welfare  with  which  the  engineering  and  allied  technical  professions  are 
concerned,  as  well  as  other  matters  of  common  interest  to  these  pro- 
fessions, in  order  that  united  action  may  be  made  possible  in  State 
affairs. 

Constitution: 

Each  State  Council  shall  submit  its  Constitution  and  By-Laws  and 
all  subsequent  modifications  thereof  to  the  Executive  Board  of  the 
National  Council  for  approval. 

NATIONAL  COUNCIL 
Purpose: 

The  National  Council  is  created  to  consider  National  matters  of 
public  welfare  with  which  the  engineering  and  allied  technical  pro- 
fessions are  concerned,  as  well  as  other  matters  of  common  interest  to 
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these  professions,  in  order  that  united  action  may  be  possible  in  matters 
of  National  scope. 

Basis  of  Representation: 

Each  local,  State,  or  regional  affiliation  or  organization  whose  mem- 
bership is  not  otherwise  represented  than  through  the  National  en- 
gineering or  technical  societies,  shall  be  entitled  to  one  representative 
to  the  National  Council  for  a  membership  of  from  100  to  1  000,  in- 
clusive, and  one  additional  representative  for  every  additional  1 000 
members  or  major  fraction  thereof. 

Each  National  engineering  or  technical  society  shall  be  entitled  to 
one  representative  for  a  membership  of  from  200  to  2  000,  inclusive, 
and  an  additional  representative  for  every  additional  2  000  members 
or  major  fraction  thereof. 

Meetings: 

The  National  Council  shall  hold  a  stated  annual  or  biennial  meet- 
ing. Other  meetings  may  be  called  by  the  Executive  Board  on  its  own 
initiative,  and  shall  be  called  by  it  on  the  written  request  of  25  dele- 
gates to  the  National  Council,  provided  that  all  notices  of  special  meet- 
ings shall  be  mailed  not  less  than  60  days  prior  to  the  date  thereof. 

Terms  of  Delegates: 

Delegates  shall  serve  for  terms  of  four  years;  provided  that 
arrangements  shall  be  made  by  the  Executive  Board  so  that  an  ap- 
proximately equal  number  of  delegates  will  be  elected  each  year  as 
provided  in  the  by-laws. 

National  Headquarters  and  Secretary: 

The  National  Council  shall  maintain  National  Headquarters  with 
a  permanent  Secretary  appointed  by  and  holding  office  during  the 
pleasure  of  the  Executive  Board.  He  shall  not  be  a  member  of  the 
Executive  Board. 

Elected  Officers: 

The  following  officers  shall  be  elected  by  the  National  Council:  A 
President  to  hold  office  for  two  years,  who  shall  be  ineligible  for  im- 
mediate re-election;  two  Vice-Presidents  to  hold  office  for  four  years, 
one  to  be  elected  every  two  years;  and  a  Treasurer  to  hold  office  for 
two  years. 

Executive  Board: 

There  shall  be  an  Executive  Board  which  shall  direct  the  activities 
of  the  National  Council  in  accordance  with  its  adopted  policies.  It 
shall  have  such  other  functions  as  may  be  assigned  to  it  by  the  National 
Council. 
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The  Executive  Board  sliall  consist  of  the  four  officers  elected  by 
the  National  Council  and  one  representative  for  each  National  society 
of  2  000  members  or  less,  with  one  additional  representative  from  each 
National  society  for  every  additional  2  000  members  or  major  fraction 
thereof,  to  be  selected  from  the  membership  of  the  National  Council 
in  each  case  by  the  National  Society  concerned,  and  of  a  number  of 
representatives  selected  from  the  membership  of  the  National  Council 
by  the  representatives  therein  of  the  local.  State,  or  regional  affiliations 
or  organizations,  the  said  number  to  bear  the  same  ratio  to  the  rep- 
resentation of  the  National  societies  as  the  total  membership  of  the 
local.  State,  or  regional  affiliations  or  organizations  bears  to  that  of  the 
National  societies ;  provided  that  the  numerical  basis  of  representation 
shall  be  so  changed  from  time  to  time  that  the  membership  of  the 
Executive  Board  shall  not  exceed  thirty  (30). 

The  President  and  Secretary  of  the  National  Council  shall  be  the 
Chairman  and  Secretary,  respectively,  of  the  Executive  Board. 

Electoral  Districts: 

The  National  Council  shall  divide  the  country  into  such  districts 
or  regions,  as  may  be  desirable  to  provide  for  the  election  of  the 
district  members  of  the  Executive  Board.  In  establishing  these  dis- 
tricts due  regard  shall  be  had  to  geographical  conditions  and  member- 
ship. 

Admission  to  National  Council: 

Any  National  engineering  or  technical  society  or  any  local.  State, 
or  regional  affiliation  or  organization  desiring  representation  on  the 
National  Council  shall  submit  a  written  request  to  the  Secretary  of  the 
National  Council  which  shall  be  accompanied  by  such  data  regarding 
the  aims  and  status  of  the  organization  as  the  by-laws  may  provide. 

The  Secretary  shall  refer  this  request  to  the  Executive  Board, 
which  shall  submit  it  to  the  delegates,  together  with  its  recommen- 
dations, for  a  letter  ballot. 

The  applicant  shall  be  admitted  by  a  majority  vote  of  the  National 
Council,  provided  that  not  more  than  25%  thereof  shall  vote  in  the 
negative. 

Unexpired  Terms: 

Vacancies  in  the  offices  of  the  President,  the  Vice-Presidents,  the 
Treasurer,  and  in  the  Executive  Board  and  delegates,  shall  be  filled  as 
soon  as  feasible,  by  the  agencies  originally  selecting  the  incumbents. 
Officers  and  delegates  thus  chosen  shall  serve  for  the  unexpired  terms. 

Finances: 

For  the  purpose  of  financing  the  National  Council  and  its  Execu- 
tive Board  (not  for  the  use  of  local  affiliations  and  State  Councils), 
the  following  assessments  shall  be  made: 
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Each  National  Society  represented  on  the  National  Council  shall 
contribute  annually  one  dollar  and  fifty  cents  ($1.50)  per  member. 

Each  local,  State,  or  regional  affiliation  or  organization  represented 
on  the  National  Council  shall  contribute  annually  one  dollar  ($1.00) 
per  member. 

2.     CO=OPERATION  IN  SOCIETY  ACTIVITIES 

Careful  consideration  was  given  to  many  points  of  common  interest, 
and  in  the  time  available  the  Committee  feels  warranted  in  taking 
unanimous  action  on  some  of  these  topics,  as  follows : 

1.  Co=Operation  in  Professional  Activities: 

The  Committee  recommends  that  the  growing  co-operation  in  the 
activities  of  the  Societies  be  fostered.  The  unified  operation  of  the 
libraries,  the  organization  of  Engineering  Council,  American  Engineer- 
ing Standards  Committee,  Engineering  Foundation,  and  Employment 
Service,  are  conspicuous  examples  of  such  common  action.  Joint  com- 
mittees for  definite  purposes  should  be  established,  and  standing  or 
other  committees  directing  similar  activities  in  the  several  societies 
would  profit  by  conference.  In  this  way  common  action  may  be  taken 
or  similar  policies  may  be  adopted  when  advantageous,  thus  avoiding 
duplication  of  effort.  Comprehensive  means  should  be  provided  for 
united  action  in  other  larger  professional  and  technical  matters. 

2.  Joint  Meetings: 

The  Committee  is  of  the  opinion  that  periodic  joint  meetings  of 
the  four  National  Societies  in  various  localities  would  be  beneficial  in 
the  development  of  social  intercourse  between  the  members  and  for 
debating  matters  of  common  interest.  Furthermore,  such  large  con- 
ferences would  bring  the  engineer  forcibly  to  the  attention  of  the 
general  public. 

3.  Industrial  Relations: 

The  question  of  industrial  relations  is  one  of  the  most  pressing 
issues  of  the  present  day.  It  is  a  vital  factor  in  the  economic  future  of 
the  country.  It  is  a  matter  with  which  the  engineer  is  peculiarly  fitted 
to  deal.  In  view  of  the  great  importance  of  the  subject,  and  of  the 
unique  relation  of  the  engineer  to  industry,  the  Joint  Conference  Com- 
mittee recommends  that  Industrial  Relations  should  be  a  major  subject 
for  the  consideration  of  the  engineering  and  allied  technical  professions. 
It  is  also  recommended  that  support  be  given  to  educational  movements, 
such  as  the  Industrial  Service  of  the  Y.  M.  C.  A.  in  colleges,  the 
Americanization  movement,  and  similar  activities. 

4.  Personal  Service  Bureaus: 

It  is  recommended  that  the  Engineering  Societies  Employment 
Bureau  be  extended  by  providing  for  co-operation  with  the  existing 
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organizations  of  engineers  maintaining  employment  service,  and  that 
on  the  formation  of  the  contemph^ted  ISTational  organization  the  service 
he  made  avaihihle  to  the  members  of  all  constituent  associations  and 
branch  agencies  be  established  in  communities  where  the  local  engi- 
neers desire  to  co-operate. 

5.  Student  Organizations: 

The  Committee  recommends  that  it  be  the  duty  of  local  associations 
and  sections  of  the  National  Societies  to  promote  and  assist  general 
student  engineering  societies  in  neighboring  universities  and  technical 
schools,  to  provide  carefully  selected  speakers,  and  to  maintain  personal 
contact  with  such  societies.  In  view  of  the  desirability  of  more  intimate 
co-operation  among  engineers,  consideration  of  the  affiliation  of  the 
student  branches  of  the  National  Societies  into  general  student  engi- 
neering associations  is  recommended. 

6.  The  American  Engineer  in  Foreign  Service: 

It  is  the  opinion  of  the  Committee  that  American  engineers  in  for- 
eign countries  should  be  urged  to  assemble  for  purposes  of  better 
acquaintance  and  mutual  help,  and  to  fraternize  with  the  engineers  of 
the  country  in  which  they  reside,  for  the  promotion  of  world-wide 
co-operation. 

7.  Standards: 

The  Committee  is  unanimously  of  the  opinion  that  the  correlation 
of  standards  by  the  four  Societies  and  others  working  with  them,  along 
the  lines  contemplated  by  the  American  Engineering  Standards  Com- 
mittee, should  be  approved  in  principle;  but  in  view  of  the  fact  that 
this  matter  is  under  consideration  by  the  Boards  of  Direction  of  those 
Societies  and  the  matter  is  well  advanced,  this  Committee  does  not  feel 
warranted  in  making  a  further  recommendation. 

8.  Arbitration  and  Expert  Testimony: 

The  Committee  is  of  the  opinion  that  the  recommendation  of  the 
Committee  on  Development  of  the  American  Society  of  Civil  Engineers 
in  regard  to  arbitration  and  expert  testimony,  namely,  that  a  committee 
of  the  American  Bar  Association  be  asked  to  co-operate  with  a  joint 
committee  of  the  four  Societies  in  order  to  develop  better  practice  in 
these  matters,  should  be  referred  to  Engineering  Council. 

9.  Licensing  and  Registration  of  Engineers: 

The  Committee  of  Engineering  Council  that  has  had  under  con- 
sideration the  licensing  and  registration  of  engineers  has  nearly  com- 
pleted its  draft  of  a  standard  form  for  a  uniform  law  on  these  matters. 
Since  it  is  undesirable  to  duplicate  this  work,  the  Joint  Conference 
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Committee  recommends  that  action  be  deferred  pending  the  receipt  of 
that  report. 

10.  Patent  Law: 

Since  the  Patents  Committee  of  Engineering  Council,  after  due 
consideration,  has  approved  the  report  of  the  Patents  Committee  of  the 
National  Research  Council,  in  which  definite  recommendations  are 
made  in  regard  to  the  present  patent  system,  it  is  deemed  inexpedient 
for  the  Joint  Conference  Committee  to  take  action  on  the  subject  of 
Patents  and  the  Patent  Law. 

11.  Code  of  Ethics: 

The  Joint  Conference  Committee,  after  discussion  of  the  question 
of  a  code  of  ethics,  reached  the  conclusion  that  the  matter  would  require 
extensive  study  and  careful  consideration  in  order  to  secure  joint  action 
by  the  representatives  of  the  four  Societies,  and  therefore  deemed  it 
unwise  to  attempt  to  make  a  report  on  this  matter  at  this  time. 

CONCLUSIONS 

The  Joint  Conference  Committee  was  confronted  with  a  multiplicity 
of  matters  inviting  consideration,  but  in  the  two  and  a  half  months  of 
its  existence  it  has  been  able. to  consider  only  the  more  important  ones. 
The  vital  matter  is  the  general  organization  of  engineers  for  public 
activities,  a  general  plan  for  which  is  now  submitted  for  the  approval 
of  the  Societies. 

Wlien  the  four  Societies  shall  have  approved  the  plan,  the  Com- 
mittee holds  itself  in  readiness  to  work  out  the  details  by  which  it 
may  be  put  into  effect.  The  Committee  has  therefore  adjourned  to 
meet  after  this  matter  has  been  considered  by  the  four  Societies. 
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In  addition  to  the  above  the  following  members  have  been  in  attend- 
ance at  meetings  of  the  Committee,  but  were  unable  to  participate  in 
the  final  drafting  of  the  report:  Joseph  W.  Richards  and  Allen  H. 
Rogers,  The  American  Institute  of  Mining  and  Metallurgical  Engi- 
neers, and  Charles  E.  Lord,  The  American  Society  of  Mechanical 
Engineers. 

There  was  also  present  by  invitation.  Comfort  A.  Adams,  Engineer- 
ing Council. 

New  York  City,  September  17th,  1919. 

D.     RELATION  TO  PUBLIC  AFFAIRS 

The  Committee  submits: 

1.  Definitions  of  Engineering: 

(a)  Engineering  is  the  science  and  art  of  directing  the  great  sources 
of  power  in  Nature  to  the  use  and  convenience  of  man. 

(b)  Engineering  is  an  art  and  science.  It  is  a  science  in  so  far  as 
physical  laws  are  its  basis,  and  an  art  in  so  far  as  in  the  applica- 
tion of  these  laws  the  things  designed  and  constructed  develop 
the  spirit  of  progress,  the  creation  of  wealth,  and  the  well-being 
of  all  peoples. 

Engineering  is  generally  divided  into  four  major  divisions,  viz., 
civil,  mechanical,  electrical,  and  mining. 

The  practice  of  engineering  requires  knowledge  of  physical  laws, 
forces,  and  the  materials  of  Nature. 

The  professional  engineer  is  one  who  by  reason  of  special  training, 
education,  and  experience  is  qualified  to  design  and  direct  the  con- 
struction of  engineering  work  in  one  or  more  of  the  major  divisions 
of  engineering. 

(c)  Engineering  is  the  creative  science  and  art  of  applying  econom- 
ically the  materials  and  forces  of  Nature  to  the  use  and  con- 
venience of  man. 

(d)  Engineering  is  the  science  of  industrial  efFort,  and  the  science 

and  art  of  applying  this  effort  for  the  welfare  of  the  public. 

An  engineer  is  one  versed  in  the  science  and  art  of  industrial  effort 
made  for  the  purpose  of  public  welfare. 

2.  Code  of  Ethics: 

(a)  A  code  of  ethics  for  the  Engineering  Profession  is  a  concise 
statement  of  moral  principles  that  are  supposed  to  regulate 
the  professional  character  and  conduct  of  an  engineer  regard- 


908  REPORT  OF  COMMITTEE  ON  DEVELOPMENT      [Society  Affairs. 

ing  himself,  his  work,  his  client,  his  profession,  and  his  fellow 
men. 

(b)  The  engineer,  on  entering  professional  practice,  should  be 
suitably  prepared  for  his  chosen  vocation  by  education  and 
experience  which  he  will  add  to  throughout  his  professional 
career.  It  is  fortunate  if  he  be  also  endowed  by  nature  with 
a  disposition  and  qualities  of  mind  especially  adapted  to  the 
requirements  of  his  profession. 

(c)  The  engineer  should  find  in  his  work  an  adequate  medium  for 
worthy  self-expression.  The  work  he  performs  should  exem- 
plify his  ideals  of  how  that  kind  of  work  ought  to  be  done. 

(d)  The  engineer  and  his  client  should  stand  in  relations  of 
mutual  confidence  and  respect.  The  nature  of  the  services  ren- 
dered and  the  just  compensation  therefor  should  be  mutually 
understood  and  agreed  on. 

(e)  The  right  relation  of  the  engineer  to  his  profession  is  suc- 
cinctly embodied  in  the  golden  rule:  "All  things  whatsoever 
ye  would  that  men  should  do  to  you,  do  ye  even  so  to  them." 

(f)  In  relation  to  his  fellow  men,  the  engineer  should  function 
as  a  citizen,  neighbor,  and  friend.  Desiring  to  promote  the 
public  welfare,  he  will  assume  his  civic  responsibilities  and 
not  neglect  his  public  duties.  His  professional  training  should 
increase  his  effectiveness  in  civic  relations,  and  it  is  proper 
that  his  profession  should  be  made  to  share  in  any  public 
esteem  and  honor  that  attend  his  own  achievements. 

The  foregoing  brief  statement  of  some  of  the  cardinal  principles 
which  should  guide  the  engineer  is  prepared  for  the  purpose  of  stating 
clearly  the  standard  of  action  demanded  of  all  members  of  the  Society 
and  is  also  intended  as  a  guide  for  the  action  of  the  Board  of  Direction 
in  the  consideration  of  a  particular  case  where  for  any  reason  a 
member  of  the  Society  may  be  charged  with  a  violation  of  the  ethics 
of  engineering  practice. 

SPECIFIC  INTERPRETATIONS 

Therefore,  it  shall  be  considered  unprofessional  and  inconsistent 
with  honorable  and  dignified  bearing  for  any  member  of  the  American 
Society  of  Civil  Engineers: 

(1)  To  advertise  in  self-laudatory  language,  or  in  any  other 
manner  derogatory  to  the  dignity  of  the  Profession. 

(2)  To  solicit  professional  work  improperly  either  directly  or  by 
an  agent,  or  to  pay,  by  commission  or  otherwise,  any  person 
who  may  introduce  clients  to  him. 


Oct.-Nov.-Dec,  1919.]      REPORT  OF  COMMITTEE  ON  DEVELOPMENT  909 

(3)  To  act  for  his  clients  in  professional  matters  otherwise  than 
as  a  faithful  agent  or  trustee,  or  to  accept  any  remuneration 
other  than  his  stated  charges  for  services  rendered  his  clients. 

(4)  To  attempt  to  injure  falsely  or  maliciously,  directly  or  in- 
directly, the  professional  reputation,  prospects,  or  business  of 
another  Engineer. 

(5)  To  attempt  to  supplant  another  Engineer  after  definite  steins 
have  been  taken  toward  his  employment. 

(6)  To  compete  with  another  Engineer  for  employment  on  the 
basis  of  professional  charges,  by  reducing  his  usual  charges 
and  in  this  manner  attempting  to  underbid  after  being 
informed  of  the  charges  named  by  another. 

(7)  To  review  the  work  of  another  Engineer  for  the  same  client, 
except  with  the  knowledge  or  consent  of  such  engineer,  or 
unless  the  connection  of  such  engineer  with  the  work  has  been 
terminated. 

(Adopted  by  the  Society  by  Letter  Ballot,  September  2d,  1914.) 

3.  Engineering  Education: 

That  a  carefully  selected  committee  on  Engineering  Education 
would  be  of  material  service  to  the  engineering  schools,  but  the  mem- 
bership of  such  a  committee  should  be  made  up  of  only  those  qualified 
both  by  training  and  experience  to  advise  on  the  subject. 

That  the  aims  of  engineering  education,  fundamental  requirements, 
changes  in  curricula  indicated  by  changing  social  and  industrial  con- 
ditions, the  qualifications  of  teachers,  and  the  standardization  of  de- 
grees, are  subjects  which  such  a  committee  should  rightly  consider,  and 
recommends  that  a  standing  committee  of  seven  be  created  to  consider 
such  questions  and  that  Local  Sections  appoint  similar  committees  to 
co-operate  with  educational  institutions  in  their  respective  territories. 

4.  Arbitration  and  Expert  Testimony: 

That  the  present  practice  involving  expert  testimony  and  arbitra- 
tion is  not  satisfactory,  and  recommends  that  a  committee  of  the 
American  Bar  Association  be  asked  to  co-operate  with  a  joint  com- 
mittee from  the  four  Eounder  Societies  in  order  to  develop  a  better 
practice. 

5.  Publicity: 

That  the  publication  of  general  articles  on  engineering  subjects  in 
standard  non-technical  magazines  be  encouraged  and  recommends  that 
the  Society  encourage  its  members  to  prepare  such  articles  by  offer- 
ing a  prize  to  be  awarded  annually  to  the  member  writing  the  best 
article  appearing  in  such  a  standard  magazine,  and  that  in  order  to 
give  stimulus  further  recommends  that  a  standing  committee  be 
charged  with  the  duty  of  passing  on  the  relative  merits  of  such 
articles,  reporting  their  findings  to  the  Board  of  Direction. 
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6.  Legislation  and  Development  of  Natural  Resources: 

That  until  the  "Single  and  Comprehensive  Organization"  is  cre- 
ated, as  set  forth  in  the  Joint  Conference  Committee  Report,  En- 
gineering Council  or  its  successor  maintain  an  agency  in  Washington, 
D.  C,  or  elsewhere,  for  the  purpose  of  keeping  advised  of  all  proposed 
Federal  legislation  and  departmental  rulings  and  regulations  involving 
directly  or  indirectly  questions  of  engineering;  and  that  such  agency 
keep  the  Society  or  its  Local  Sections  advised  of  such  matters  and 
that  the  various  Local  Sections  keep  advised  on  all  proposed  State 
legislation  affecting  engineering  matters  and  actively  interest  them- 
selves to  the  end  that  proper  legislation  may  be  enacted.  It  is  also 
further  recommended  that  such  agency  and  the  Local  Sections  and 
the  National  Council  keep  advised  as  to  the  proposed  creation  of 
Federal  and  State  commissions,  whose  activities  may  affect  engineering 
enterprise;  and  that  the  influence  of  the  Locals  and  the  Society  at 
large  be  directed  toward  securing  the  appointment  of  engineers  on 
such  commissions. 

7.  The    Service    of    the    Engineer    to    the    Community,    State,    and 

Nation: 

That  the  Engineering  Profession  owes  a  duty  to  the  public  which 
it  is  believed  can  best  be  discharged  by  the  active  participation  of 
every  engineer  in  the  civil  work  of  his  locality.  To  this  end  it  is 
urged  that  the  engineer  join  the  civic  body  of  his  community,  and 
if  there  be  no  such  organization,  that  he  endeavor  to  organize  the 
community  for  civic  work  in  sympathetic  co-operation  with  the  gov- 
erning body.  The  engineer's  duty  to  the  public  also  requires  that  he 
gives  his  best  efforts  to  matters  of  State,  interstate,  and  National 
character,  calling  on  the  various  engineering  bodies  for  assistance  and 
co-operation  when  necessary. 

8.  Patent  Law: 

That  since  the  Patent  Committee  of  Engineering  Council  has 
approved  the  report  of  the  Patents  Committee  of  the  National  Re- 
search Council,  in  which  definite  recommendations  are  m-ade  in  regard 
to  the  present  patent  system,  and  since  the  National  Institute  of  In- 
ventors has  taken  active  steps  to  correct  and  improve  patent  law  and 
practice,  there  should  be  created  a  standing  joint  committee  of  the 
proposed  "Single  Comprehensive  Organization"  to  co-operate  with 
other  organizations  in  the  continuance  of  this  work. 

9.  Co=Ordination  of  Government  Activities: 

That  until  the  proposed  "Single  Comprehensive  Organization"  be 
created  the  influence  of  the  Society  and  each  member  of  it  should  be 
directed  toward  the  creation  of  a  Federal  department  of  public  works, 
the  secretary  of  which  shall  be  technically  qualified  and  a  member  of 


Oct.-Nov.-Dec,  1919.]      REPORT  OF  COMMITTEE  ON  DEVELOPMENT  911 

the  President's  Cabinet,  and  that  the  law  creating  such  a  department 
should  i)rovide  for  the  eo-ordination  of  all  Government  engineering 
activities. 

10.  Industrial  Affairs: 

That  industry  is  essentially  an  engineering  problem  for  its  funda- 
mentals are  safety  for  the  public  and  employee,  economy  in  the  use  of 
invested  capital  and  elBciency  in  operation,  all  based  on  engineering 
principles.  These  principles  cannot  be  properly  applied  without  under- 
standing the  assisting  and  conflicting  factors  encountered,  viz.  (as- 
suming that  the  common -purpose  of  all  who  work  or  labor  is  to  ac- 
complish a  worthy  purpose)  : 

1.  Owner,  whose  essential  object  is  profit. 

2.  Director,  whose  essential  object  is  profit  for  owner. 

3.  Constructor,  whose  essential  object  is  profit. 

4.  Operator,  whose  essential  object  is  profit  for    owner. 

5.  Labor,  whose  essential  object  is  profit. 

6.  User,  whose  essential  object  is  profit  (service  at  minimum  cost). 

7.  Public,  whose  essential  object  is  welfare. 

8.  Government,  whose  essential  object  is  order  and  welfare. 

9.  Engineer,   whose   essential   object    is    safety,    economy   and    effi- 

ciency. 

That  in  determining  the  economics  and  efficiency  of  industry  it  is 
necessary  for  the  engineer  to  understand  the  interrelation  of  all  these 
various  factors  just  as  thoroughly  as  he  must  understand  the  action  of 
materials  under  stress  in  order  to  design  a  structure. 

11.  The  Joint  Conference  Report: 

The  Committee  recommends: 

(a)  That  in  the  proposed  National  organization  there  be  no  mem- 
bership of  individuals,  and  that  such  modification  in  Para- 
graph C  of  Section  I  of  the  Joint  Conference  Committee  Ee- 
port  be  made  by  the  proper  agencies  as  to  remove  all  ambiguity 
on  this  subject. 

(b)  That  the  title  of  the  proposed  organization  set  forth  in  the 
Joint  Conference  Committee  Eeport  shall  be  the  National 
Council  of  Engineering  and  Allied  Technical  Associations. 

E.      BUDGET 

The  Committee  recommends  that  the  report  of  the  Sub-Committee 
on  Budget  for  carrying  out  the  herein  proposed  programmes,  be  trans- 
mitted to  the  membership  with  this  report. 

Onward  Bates, 

Chairman. 
E.  T.  HowsoN, 

Secretary. 
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EEPOET   OF  SUB-COMMITTEE  ON  BUDGET 

OF  THE 
COMMITTEE  ON  DEVELOPMENT 

OF  THE 
AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

November   IItii,    1919. 
To  THE  Board  of  Direction  of  the 

American  Society  of  Civil  Engineers, 
33  "West  39th  Street, 
New  York,  N.  Y. 
Gentlemen: — The  undersigned  Sub-Committee  on  Budget  presents 
the  following  report  as  provided  in  the  closing  paragraph  of  the  report 
of   your    Committee   on   Development*;    together    with    a   budget     in 
tabular  forin. 

Committee  B  has  confined  its  work  entirely  to  an  analysis  of  the 
probable  additional  expense  to  the  Society  in  carrying  out  the  recom- 
mendations of  Committee  A.  It  has  conferred  with  the  Secretary,  has 
considered  the  data  obtained  from  the  records  of  the  Society,  and  sub- 
mits the  following  reasons  for  its  conclusions  as  to  the  various  items 
contained  in  its  budget. 

A.     SOCIETY  ACTIVITIES 

1.  Meetings: 

There  are  about  18  bi-monthly  meetings  each  year  and,  on  the 
basis  of  the  cost  of  the  last  33  meetings  held,  these  meetings  cost 
about  $3  747  per  annum.  Committee  A  recommended  "that  the  fort- 
nightly meetings  of  the  Parent  Society  be  discontinued"  and  "that 
the  semi-annual  meetings  of  the  Parent  Society  be  supplemented  by 
the  addition  of  a  spring  and  a  fall  meeting".  Committee  B  has  esti- 
mated the  cost  of  the  two  meetings  as  $1  500.  The  charge  for  the  use 
of  a  meeting  room  for  bi-monthly  meetings  is  included  in  their  cost, 
and  as  this  charge  would  have  to  be  met  by  the  Founder  Societies  if 
these  meetings  were  discontinued,  25%  of  this  cost,  i.e.,  $165,  has  been 
considered  as  a  continuing  expense. 

Committee  B  is  of  the  opinion  that  the  recommendations  of  Com- 
mittee A  in  regard  to  the  procedure  at  the  Annual  Meeting  and  the 
Annual  Convention  would  involve  no  additional  expense. 

2.  Committees: 

It  is  the  present  practice  of  the  Society  to  allow  mileage  for  each 
member  in  attendance  at  committee  meetings.  Under  the  plan  recom- 
mended by  Committee  A,  the  work  of  technical  and  other  committees 

*  Hereinafter  the  Committee  on  Development  will  be  designated  as  "Com- 
mittee A"  and  the  Sub-Committee  on  Budget  as  "Committee  B". 
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of  the  Society  will  be  carried  on  by  committees  of  Local  Sections 
under  the  general  direction  of  advisory  connnittees  composed  of  mem- 
bers of  the  Board  of  Direction.  Committee  B  feels  that  meetings  of 
advisory  committees  to  consider  reports  made  by  committees  of  Local 
Sections  caji  be  held  either  just  preceding  or  following  meetings  of  the 
Board  of  Direction,  and  they  would,  therefore,  require  no  additional 
mileage.  While  the  expense  of  postage,  writing  letters,  and  manifold- 
ing reports  that  are  circulated  between  committees  of  Local  Sections 
iind  advisory  committees  of  the  Board  of  Direction,  would  probably 
be  more  than  covered  by  the  saving  in  the  mileage  at  present  allowed 
for  committee  meetings,  there  might  be  unforeseen  contingent  ex- 
penses, and  for  these  Committee  B  has  provided  $1 100. 

3.  Local  Sections: 

The  allotment  of  funds  to  Local  Sections,  provided  for  in  the 
report  of  Committee  A,  is  to  apply  to  "the  expense  involved  in  the 
performance  of  the  prescribed  duties  to  the  Society,  including  its  pro- 
portionate share  of  the  expense  of  the  board  of  the  district  to  which 
the  section  is  attached,  provided  that  this  be  not  construed  as  a 
limitation  of  the  dues  of  Local  Sections".  Committee  B  believes  that 
an  average  per  capita  allotment  of  $1.00  would  be  reasonable,  which 
is  only  to  be  applied  to  the  administrative  expenses  of  the  Local  Sec- 
tions. Committee  B  feels  further  that  the  Board  of  Direction  would 
use  its  discretion  in  the  allotment  of  these  funds  and,  therefore,  the 
aggregate  amount  $9  000  is  to  be  considered  and  not  its  proportionate 
allotment  to  any  Local  Section. 

Committee  A  recommended  the  abolishment  of  the  Nominating 
Committee  and  in  lieu  thereof  provided  for  an  annual  conference  of 
representatives  of  Local  Sections  to  consider  the  welfare  of  the  Society 
and  to  nominate  a  candidate  for  each  of  the  offices  of  President,  two 
Vice-Presidents,  and  Treasurer.  For  the  last  three  meetings  of  the 
ISIominating  Committee  the  expense  for  mileage  per  member  was 
about  $88,  which  figure  has  been  used  in  computing  the  mileage  of 
members  of  both  the  Nominating  Committee  and  the  annual  confer- 
ence of  representatives  of  Local  Sections.  Committee  B  reviewed 
the  present  geographical  distribution  of  the  membership  of  the  Society 
and  feels  that  the  provision  in  the  report  of  Committee  A  "that  every 
member  of  the  Society  be  assigned  to  a  Local  Section",  would  not 
require  40  Sections,  but  has  used  this  figure  as  a  basis  for  its  analysis. 
While  the  meetings  of  the  Nominating  Committee  are  rarely  fully 
attended,  and  this  might  be  equally  true  of  the  annual  conference  of 
representatives  of  Local  Sections,  Committee  B  has  used  the  maxi- 
mum attendance  as  the  basis  of  its  estimate.  The  expense  of  this 
annual  conference,  in  addition  to  mileage,  has  been  estimated  by  Com- 
mittee B  as  $125. 
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The  report  of  Committee  A  provides  "that  it  be  the  duty  of  each 
director  to  visit  each  Local  Section  in  his  district  at  least  once  during 
each  calendar  year,  without  expense  to  the  Society  except  in  cases 
where,  in  the  opinion  of  the  Board  of  Direction,  the  cost  to  the 
director  would  be  unreasonable".  Committee  B  feels  that  $500  is 
ample  for  this  purpose. 

4.  Publications: 

The  report  of  Committee  A  provides  "that  the  monthly  Proceedings 
should  be  extended  to  include  editorial  work,  abstracts  and  reviews  of 
important  engineering  articles  and  subjects  of  popular  interest  to  the 
great  majority  of  engineers".  Committee  B  considers  that  the  above 
recommendation  contemplated  an  amplification  of  the  list  of  engineer- 
ing articles  now  published  in  the  monthly  Proceedings  by  the  addition 
of  more  detailed  information  as  to  the  contents  of  each  paper  listed, 
which  would  greatly  enhance  the  usefulness  of  this  list,  and  also  some 
extension  of  the  non-technical  items  of  interest  now  published  in  Pro- 
ceedings, and  has  concluded  that  this  work  would  involve  an  additional 
expense  of  $2  000  for  the  compilation  and  $1  500  for  the  printing,  and 
that  there  would  be  a  further  expense  of  $3  000  for  editorial  service. 
Committee  B  considers  that  the  reviews  and  editorial  work  would  not 
include  expressions  of  opinion.  The  total  increased  expense  of  $6  500 
has  been  divided  into  separate  items  so  as  to  avoid  the  assumption  that 
there  is  contemplated  the  employment  of  a  $6  500  man  for  editorial 
work. 

5.  Book  of  Principles  of  Practice  and  Standards: 

The  report  of  Committee  A  states  "that  the  Board  of  Direction  be 
requested  to  consider  the  advisability  of  compiling  a  book  of  principles 
of  practice  and  standards  which  will  be  revised  periodically  to  follow 
the  development  of  engineering".  Since  Committee  A  did  not  recom- 
mend that  this  be  done,  no  estimate  of  the  cost  is  included  in  this 
report. 

6.  Dues: 

Committee  A  recommended  "that  the  dues  of  all  members  above  the 
grade  of  Junior  be  adjusted  to  provide  for  the  greater  activities  of  the 
Society  and  to  the  extent  that  the  recommendations  herein  provided  are 
adopted".  Committee  B  in  considering  the  matter  recognizes  that  the 
creation  of  Local  Sections  to  include  all  members  and  the  abolition  of 
fortnightly  meetings,  as  recommended  by  Committee  A,  appear  in  a 
degree  to  eliminate  the  reasons  for  classifying  members  as  "Resident" 
and  "Non-Resident",  and  is  of  the  opinion  that  any  adjustment  of  dues 
"to  provide  for  the  greater  activities  of  the  Society"  must  necessarily 
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tend  to  raise  the  dues  of  non-resident  to  a  parity  with  the  dues  of 
resident  members. 

B.     JOINT  ACTIVITIES   WITH   OTHER   SOCIETIES 

I.  Social: 

The  report  of  Committee  A  provides  "that  the  ground  floor  of  the 
building  be  fitted  out  as  a  lounging  room  with  club  facilities  such  as 
files  of  magazines  (other  than  technical),  daily  newspapers,  theatre 
ticket  board,  etc.,  to  be  presided  over  by  a  capable  attendant  who  shall 
give  cordial  and  helpful  assistance  to  all  comers,  in  order  that  the  mem- 
bers of  the  Founder  Societies  visiting  headquarters  may  receive  the 
benefits  from  their  membership";  Committee  B  has  examined  the  first 
floor  lobby,  made  an  estimate  of  the  cost  of  additional  furniture  and 
fittings,  and  has  estimated  the  cost  of  attendance  and  maintenance; 
depreciating  the  cost  of  furnishings  and  fixtures  on  a  basis  of  10%  a 
year  and  adding  this  to  the  cost  of  operation  and  maintenance,  there 
would  be  an  annual  charge  of  about  $3  000  to  each  of  the  four  Societies ; 
while  these  facilities  must  be  provided  by  the  United  Engineering 
Society,  it  requires  the  favorable  consideration  of  the  representatives 
of  these  four  Societies  to  carry  out  the  recommendation. 

■2.  National  Council: 

The  recommendation  of  the  Joint  Conference  Committee  which  was 
approved  by  Committee  A,  provides  for  "the  formation  of  a  single  com- 
prehensive organization  to  secure  united  action  of  the  engineering  and 
allied  technical  professions  in  matters  of  common  interest  to  them". 
This  organization  would  necessitate  the  payment  by  the  Society  of 
$13  500,  for  9  000  members  on  the  basis  of  the  per  capital  amount  recom- 
mended by  the  Joint  Conference  Committee.  The  work  of  this  organi- 
zation would  supersede  the  work  that  Engineering  Council  is  now  doing 
and  thereby  relieve  the  Society  of  its  annual  payment  of  $4  000  to  Engi- 
neering Council;  Committee  A  further  proposes  to  transfer  the  Engi- 
neering Societies  Employment  Bureau  to  the  National  Council  of 
Engineering  and  Allied  Technical  Associations,  which  would  further 
relieve  the  Society  of  an  annual  payment  of  about  $4  000.  These  two 
savings  would  make  the  net  additional  expense  $5  500. 

Committee  A  recommended  that  the  "comprehensive  organization 
publish  a  bulletin  without  advertising".  It  is  obvious  that  an  estimate 
of  the  cost  of  a  bulletin  would  be  dependent  upon  its  size,  character, 
circulation,  and  frequency  of  issue.  Committee  B  calls  attention  to 
the  fact  that  the  Joint  Conference  Committee  report  contains  no  refer- 
ence to  a  bulletin,  and  it  has  been  advised  by  competent  authority  that 
the  cost  of  such  a  bulletin  might  be  entirely  met  by  proper  advertising. 
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Committee  B'  has  not  attempted  to  prepare  a  budget  for  the  National 
Council  of  Engineering  and  Allied  Technical  Associations,  as  it  feels 
that  the  amount  that  will  be  provided  will  be  adequate  to  care  for  its 
existence  during  the  earlier  period,  and  that  if  the  work  of  the  National 
Council  is  of  a  character  to  warrant,  there  will  be  no  difficulty  in 
securing  any  additional  funds  that  may  be  needed. 

The  budget  of  Engineering  Council  for  1919  is  given  by  its  Secre- 
tary as  $50  000 ;  if  to  this  is  added  the  amount  for  mileage  of  members 
in  attendance  at  meetings  of  the  National  Council  and  of  its  Executive 
Board,  as  provided  in  the  report  of  Committee  A,  this  budget  would 
be  increased  to  $75  000.  The  recommendations  of  the  Joint  Conference 
Committee  would  yield  an  income  greatly  in  excess  of  the  present 
income  of  Engineering  Council. 

On  the  conservative  basis  of  40  000  members  of  the  four  Founder 
Societies  at  $1.50  per  member,  making  no  allowance  for  the  member- 
ship of  other  National  Societies,  and  assuming  that  there  will  be  at 
least  20  000  members  from  local  affiliations  at  $1.00  each,  there  will  be 
available  $80  000,  and  Committee  B  feels  that  this  initial  annual 
income  will  be  sufficient  for  the  earlier  expenses  of  the  organization 
provided  in  the  Joint  Conference  Committee  report. 

In  accepting  the  conclusions  of  the  Joint  Conference  Committee, 
which  provided  that  members  of  the  four  Founder  Societies  should  be 
assessed  $1.50  per  member  per  annum  to  support  the  proposed  new 
organization.  Committee  A  stated:  "that  in  any  modification  of  the 
dues  of  the  Society,  consideration  should  be  given  to  the  probability 
that  in  the  event  of  the  formation  of  the  herein  recommended,  or  any 
other,  comprehensive  National  organization,  the  development  of  its 
usefulness  will  ultimately  require  an  income  considerably  in  excess  of 
that  thus  provided". 

Committee  B  calls  attention  to  the  fact  that  the  above  mentioned 
$1.50  is  to  be  paid  by  the  Society  out  of  the  dues  of  each  member,  and 
that,  if  he  is  a  member  of  a  Local  Affiliation  that  is  represented  on  the 
National  Council,  he  must  pay  $1.00  toward  the  expenses  of  the 
National  Council. 

3.   American   Engineering  Standards  Committee: 

Committee  A  recommended  that  the  work  of  the  American  Engi- 
neering Standards  Committee  be  continued  and  extended.  The  Board 
of  Direction  has  already  made  appropriations  for  its  work  amounting 
at  present  to  $1  500  per  annum.  The  extension  recommended  is  the 
co-operation  with  additional  Societies  whose  participation  would 
increase  the  funds  available,  consequently,  Committee  B  has  made  no 
provision  for  additional  expense  on  account  of  this  recommendation. 
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C.     RECAPITULATION 

The  aggregate  increase  in  expense  to  the  Society  of  carrying  out  all 
of  the  recommendations  of  Committee  A  would  be  about  $25  000. 

The  element  of  contingent  expense,  plus  or  minus,  has  not  been  dealt 
with  in  the  summation  of  estimated  additional  cost  as  it  is  obvious  that 
the  total  will  be  affected  by  the  extent  to  which  the  present  activities 
are  increased. 

The  records  of  the  Society  show  that  for  the  pre-war  period,  189 Y- 
1916,  inclusive,  an  average  oi  nearly  $17  000  per  annum  was  realized 
and  used  to  reduce  the  indebtedness  on  the  Society  property.  The 
deficit  last  year  was  caused  by  extraordinary  conditions  due  to  the  war. 
The  increased  cost  of  the  present  over  the  former  headquarters  and 
other  expenses  warrant  the  assumption  that  the  yearly  surplus  that 
can  be  realized,  if  the  recommendation  of  Committee  A  as  to  the  con- 
tinuance of  the  present  technical  activities  of  the  Society  is  carried  out, 
will  be  considerably  less  than  that  realized  during  the  above  mentioned 
pre-war  period.  The  Society  has  always  been  more  or  less  handicapped 
by  lack  of  funds  in  carrying  on  its  technical  activities,  and  this  has 
been  particularly  true  during  the  past  two  years.  While  there  may 
be  a  surplus  sufficient  to  cover  the  increased  expense  of  some  of  the 
activities,  it  would  not  be  sufficient  for  all  those  recommended,  not- 
withstanding the  increase  in  the  membership  of  the  Society.  This  is 
especially  true  when  the  greatly  reduced  purchasing  power  of  the  dollar 
is  considered. 

Committee  B  is  of  the  opinion  that  while  it  is  not  constituted  as 
a  Committee  on  Ways  and  Means,  it  may  be  entirely  proper  for  it  to 
suggest  that,  in  order  to  provide  for  all  of  the  activities  recommended 
by  Committee  A,  it  will  be  necessary  to  so  readjust  the  dues  as  to 
increase  the  annual  income  of  the  Society. 

Respectfully  submitted, 
Daniel  Bontecou, 
Charles  Hansel, 
Richard  L.  Humphrey,   Chairman, 

Sub-Committee  on  Budget. 


918 


EEPOET  OF  COMMITTEE  ON  DEVELOPMENT      [Society  Affairs. 


^5? 


C 


"  o 

^rI  o    o  o  o     o_ 

'~^     C3       CD     CD     £D        ' — ' 


p?       P     P     P 


O    O    o 

p  y  p 

p  p  p 


m      P    t3    a 


p:  o  o 


OD  Ci  00 

t>0 

O  1<J  o 

§ 

§88 

t>o  CO 

-1 

CO  o 

8 

SB 

>  ^  ^ 


CD  a  5  •— ' 
t»  S  ^  K- 


00  05 

o  Oi 
o  o 
o  p 
o  o 
o  o 


^  ^o 

t?H« 

i+- 

o  >^w 

o 

CO  2  E^ 

"^  §» 

o 

o  S« 

2 

O  CD  O 
O  h4^  O 

o  o  b 
o  o  o 


■6© 
CO 

8 

88 

8 

88 

CTQ 


^    >-i    o 


p   tz!  ►§  '^  2 


ft)    O 


^  o  '^ 


r-  td    , 


bd 


•   a  Q 


Oct.-Nov .-Dec,  1919.]      REPORT  OF  COMMITTEE  ON  DEVELOPMENT  919 


p  o  p  >-• 

CO  o 


i-d- 


W 


p    C  C- 

s-  ^'  S-  ?> 


E5^ 


^   O 
o  M 


o    ■ 


§^  (73 
m   P    g 


o  o  2 
ra  B  3 
P  !=h  c« 

^^  : 

0)2  • 


s 

to 

CO  o 

8 

§§ 

en         1-^  Oi  o 

o      to  to  o 

O         en  O  O 


^; 


bd 


(73     2. 

^    ■a. 


i-i  (^^ 

Ci  o 
o»  o 


5 


H       0)    O 

M     OCT 
o  ^ 

3  s- 
S  o 

(T> 

O   2 
!=!      - 

bp 

2 


ffi  td 

O 

Q  H 

P  H 

5    3  § 

K    H  o 

M    tfl  g 

!>'^  > 

m    '^  << 

2  3 
S  2 

C/3^ 

o  o 

s  ^ 

H    H 


w 


03 


P  w  3 

2  o  H 
g  ^  « 

W  o   ^ 

■  ^bd 


2S 

(Dx 

b  b 
o  o 

1 

920  KEPOKT  OF  COMMITTEE  OJf  DEVELOPMENT      [Society  Affairs. 

LETTERS  RELATING  TO  THE  REPORT  OF  THE 
COMMITTEE  ON  DEVELOPMENT 

In  accordance  with  the  instructions  of  the  Board  of  Direction, 
previously  quoted,  the  following  communications  regarding  the  work 
of  the  Committee  on  Development  are  published: 

Mr.  Onward  Bates, 

Chairman,  Committee  on  Development, 
Ann  Arbor,  Mich. 

Dear  Sir. — Regarding  the  nomination  and  election  of  officers  in 
the  Am.  Soc.  C.  E.,  I  notice  in  the  June,  1919,  report  of  your  com- 
mittee that  there  is  one  good  change  proposed,  namely,  for  the 
election  by  ballot  by  the  corporate  members  of  a  district  of  the 
representatives  of  such  district  on  the  Board  and  the  Nominating 
Committee. 

This  is  a  step  in  the  right  direction  but  I  think  it  does  not  go 
far  enough.  The  present  system  in  our  Society  for  the  nomination 
and  election  of  officers  seems  to  me  weak  and  unsatisfactory  from  lack 
of  participation  by  the  membership  in  the  proposal  of  names  and  in 
the  discussion  of  candidates.  The  nominations  are  left  almost  en- 
tirely to  the  Committee,  its  proceedings  are  secret  and  confidential, 
very  few  of  the  outside  members  offer  recommendations  in  comparison 
with  our  total  membership,  and  the  Committee  members  themselves 
have  too  limited  opportunities  for  a  full  investigation  of  available 
material  for  candidates  either  before  or  during  their  formal  meetings. 

Then  there  is  only  one  name  selected  by  the  Committee  for  each 
office  or  position  to  be  filled.  So  that  unless  there  should  be  added 
"nominations  by  declaration"  the  ballot  offers  no  choice  or  alternative 
to  the  voting  member,  unless  he  resorts  to  scratching  the  ticket  which 
would  probably  bring  no  result,  and  so  the  voting  at  the  annual 
election  is  reduced  to  the  merest  formality.  Is  it  any  wonder  that 
many  of  the  members  do  not  think  it  worth  while  to  cast  their  ballot? 

Contrast  this  with  the  system  of  elections  in  our  country  for 
President,  for  Congressmen,  and  for  State,  county,  and  municipal 
officers.  In  these  there  are  campaigns  extending  through  months  in 
which  nearly  every  citizen  participates,  either  from  partisan  reasons 
or  with  the  higher  motive  of  the  welfare  of  himself  and  his  com- 
munity or  State,  and  takes  a  personal  interest  in  it  as  he  should  do. 
This  results  in  careful  scrutiny  of  men  for  candidates,  and  usually 
two  or  more  candidates  are  placed  on  the  ballot  for  election  and 
there  are  further  discussed. 

Why  not  profit  by  such  an  example  of  popular  suffrage?  I  would 
suggest  that  our  Society  do  away  with  the  Nominating  Committee 
entirely  and  nominate  candidates  by  direct  votes  of  the  corporate 
membership.  This  might  be  called  the  primary  ballot.  Then  there 
should  be  placed  on  the  ballot  for  the  annual  election  at  least  two 
names  for  each  of  the  several  positions  to  be  filled,  these  names  being 
those  receiving  the  highest  number  of  votes  in  the  primary  ballot. 

Such  a  method  I  believe  would  secure  better  men,  generally  speak- 
ing ,  at  least  men  more  truly  representative  of  the  Society  membership, 
for  the  administration  of  our  National  Society,  and  what  is  of  even 
greater  importance  it  would,  I  feel  equally  sure,  awaken  among  the 
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membership  a  much  greater  interest  in  the  Society  affairs,  and  would 
put  new  life  into  the  Society  which  would  insure  its  future  progress 
and  permanence. 

Very  respectfully, 

J.  H.  Darling,  M.  Am.  Soc.  C.  E. 
DuLUTH,  Mink.,  September  21st,  1919. 

To  THE  Members 

OF  THE  Committee  on  Development: 

Gentlemen. — Wliatever  be  the  fruit  or  merit  of  the  report  we  have 
just  completed,  we  have  given  to  the  making  of  it  our  thoughtful  and 
fair-minded  effort.  The  least  that  can  be  said  for  it  is,  that  a  large 
purpose  has  been  launched. 

The  launching  of  a  ship  means,  generally,  that  the  shell  of  a 
commerce  unit  lies  ready  for  its  co-ordinated  machinery  and  compass. 
We  have  understanding  of  all  the  multitude  of  things  necessary^  to 
the  completion  and  operation  of  the  ship;  such  knowledge  haying 
come  through  the  work  of  many  minds,  through  centuries  of  time. 
Shall  we  then  have  reasonable  hope  that  this  shell  we  have  launched 
upon  the  uncharted  sea  of  minds,  without  a  compass  and  without 
plainly  understood  and  co-ordinate  structure,  shall  reach  the  port  of 
general  and  common  understanding? 

We  of  the  Committee  have  given  of  our  time  and  of  our  best 
creative  effort;  our  Society  has  given  of  its  treasury;  and  many 
members  are  awaiting  the  report;  but  many  there  be  who  will  not 
give  sufficient  study  to  the  report  to  enable  them  to  arrive  at  a 
thoughtful  decision  on  the  matter;  and,  probably,  these  last  mentioned 
will  be  the  majority.  I  presume  the  report  will  be  sent  out  without 
comment  by  any  officer  of  the  Society. 

I  am  firmly  of  the  opinion  that,  unless  the  Society  is  aroused 
to  the  full  purpose  of  the  report  and  each  member  is  made  to  realize 
the  great  need  of  quickening  the  Society  in  its  technical  work,  as 
well  as  in  the  broad  spirit  of  knowledge  and  lively  participation  in 
the  affairs  of  State  and  Nation,  the  labor  of  our  Committee  and 
the  cost  to  the  Society  w411  have  been  in  vain.  On  the  other  hand,  I 
am  as  firmly  convinced  that  proper  propaganda  will  meet  with  quick 
response  and  result  in  providing  all  necessary  funds  to  carry  on  the 
work  of  advancing  the  profession,  both  technically  and  materially. 

When  we  think  that  the  daily  change  received  from  a  five-cent 
piece  in  the  purchase  of  a  newspaper  by  each  member  of  our  Society, 
if  turned  into  the  fund  required  to  carry  out  the  work  outlined  in  our 
report,  would  furnish  money  greatly  beyond  the  needs  of  the  work, 
it  seems  contemptible  to  our  profession  and  our  standing  in  the  world's 
affairs,  to  for  one  moment  consider  that  members  of  our  Society — or 
of  any  other  technical  society — would  pause  an  instant  to  decide 
whether  these  few  cents  should  go  into  the  world's  work  fund  or  be 
pocketed  for  personal  use. 

Why  not,  then,  prepare  a  statement  of  the  Committee  and  request 
that  it  be  sent  out  with  our  report?  If  such  procedure  be  overruled 
for  any  cause,  let  us  then  send  it  ourselves  to  at  least  the  officers 
of  all  affiliated  or  local  organizations  of  our  Society;  and  request  the 
Conference   Committee  to   take  like   action,   in  respect  to   that   part 
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of  our  report  which  deals  with  the  proposed  "National  Council  of 
Engineering  and  Allied  Associations".  Our  appeal  could  also  be  made 
through  the  technical  press. 

There  are  forceful  and  eloquent  speakers  in  our  Committee — among 
whom  I  regret  that  I  cannot  number  myself;  and  this  regret  is  based 
upon  the  desire  to  aid  in  fertilizing  the  seed  bed  of  deterioration,  i.e., 
inertia.  These  men  of  our  Committee,  and  others  of  our  members 
who  are  gifted  with  the  grace  of  speech — so  potent  in  any  campaign 
of  uplift,  are  generally  likewise  gifted  with  willingness  to  work  for 
the  good  of  others.  Our  report  gives  them  an  opportunity  and  a 
responsibility  which  I  am  certain  they  will  grasp;  but  all  work, 
to  be  effective,  must  be  organized.  Consequently,  I  think  we  should 
take  immediate  steps  to  organize  a  speaking  campaign  and,  no  doubt, 
many  helpful  lessons  will  be  gained  from  the  ardent  campaign  now 
being  made  in  and  about  Chicago. 

As  I  think  back  upon  the  days  of  our  three  meetings  and  remember 
the  men  gathered  from  their  personal  work  to  try  and  serve  their 
fellows,  I  am  glad  I  was  given  an  opportunity  to  sit  with  you.  I  am 
also  obsessed  with  the  feeling  that,  in  our  final  approval  of  our  report, 
each  of  us  assumed  the  obligation  of  making  plain  to  others  its 
intent  and  purpose;  and,  irrespective  of  our  individual  opinion  as  to 
particular  items,  words  or  phrases,  we  shall  personally  urge  its 
adoption  with  such  Additions  and  Betterments  as  may  make  for 
clarity  without  defeating  the  purpose  of  (a)  enlarging  and  bettering 
our  Society  and  (h)  creating  "a  single  and  comprehensive  organization 
to  further  the  public  welfare  wherever  technical  knowledge  and 
training  are  involved  and  to  consider  all  matters  of  common  concern 
to"  engineering  and  allied  technical  professions. 

Trusting  that  I  have  not  greatly  wearied  you  in  this  writing,  and 
with  great  personal  esteem  for  each  member  of  the  Committee,  I  am, 
gentlemen  of  the  Committee, 

Yours  faithfully, 

September  26tii,  1919.  Charles  Hansel. 

To  the  Board  of  Direction, 

American  Society  of  Civil  Engineers: 

At  the  Ann  Arbor  meeting  of  the  Committee  on  Development,  the 
undersigned  voted  with  the  minority  against  the  adoption  of  the  joint 
conference  report.  He  objected  there  to  the  incorporation  of  the  report 
in  the  Committee's  report,  believing  that,  in  view  of  its  origin,  nature 
aiid  subject-matter,  the  proper  course  would  be  to  transmit  it  inde- 
pendently to  the  Board  with  so  much  parallel  action  as  might  be 
called  for  by  the  main,  or  rather  sole,  issue  before  the  Committee — to 
outline  a  policy  by  which,  quoting  the  original  resolutions,  "the 
Society  may  take  its  proper  place  in  the  large  sphere  of  influence 
and  usefulness  now  opening  to  the  Profession."  By  the  action  taken, 
the  Committee  indicates  its  view  that  the  Society's  proper  place  in 
the  larger  sphere  is  not  an  important  one. 

The  provisions  of  the  report  relating  to  representation  on  the 
proposed  National  Council  entirely  fail  to  accord  proper  recognition 
to  the  Society.  No  figures  have  been  brought  out  to  show  how  the 
Society  would  be  represented  numerically,   but  the  following  figures 
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are  based  on  a  list,  published  this  year  by  Engineering  Nevjs-Record, 
of  engineering  and  related  organizations.  There  are  at  least  247  such 
organizations  in  the  United  States,  with  a  total  membership  of  263  000. 
Of  these,  many  are  commercial  or  trade  organizations,  some  are 
architectural,  highway,  or  gas  associations,  and  a  few  are  scientific 
societies.  Deducting  these  for  the  moment  and  taking  only  those 
appearing  to  be  composed  largely  of  engineers  in  one  or  another  well- 
recognized  branch,  we  have  the  following  numbers  and  representation: 


Executive 

No. 

Kind. 

Members. 

Council. 

Board. 

1 

Am.  Soc.  C.  E. 

9  030 

5 

2 

3 

Other  Founder  Socie'ties 

28  002 

14 

7 

27 

Other  National   Societies 

31913 

30 

8 

12 

Eegional  Societies 

8  073 

13 

2 

24 

State  Societies 

10  226 

25 

2 

50 

Local  Societies 

20  567 

40 

5 

117  107  811  127  26 

Thus,  the  Society  would  be  represented  by  4%  in  the  Council  and 
8%  in  its  Executive  Board.  In  the  above,  local  organizations  in  the 
same  center  are  treated  as  affiliated,  but  local  sections  of  National 
Societies  are  not  included.  If  these  be  included,  as  in  the  Committee's 
plan  they  would,  the  Society's  representation  would  be  smaller,  and 
still  smaller  if  technical  organizations  generally  be  admitted  or  if 
local  societies  choose  to  be  represented  directly.  Any  five  local  afiilia- 
tions,  each  of  100  members,  would  be  as  fully  represented  in  the 
proposed  Council  as  the  Society.  It  would  make  little  difference, 
therefore,  in  the  general  scheme  if  the  Society,  as  a  National  body, 
were  non-existent. 

The  American  Society  of  Civil  Engineers  has  been  the  foremost 
National  engineering  society  for  many  years,  and  it  should  be  the 
effort  of  every  member  to  hold  that  position  for  it.  Its  continuing 
growth  without  loss  of  quality  and  its  continuing  prosperity  show  it 
to  be  in  a  healthy  condition,  injurious  statements  to  the  contrary 
notwithstanding.  In  name  and  in  fact  it  represents  the  nearest  ap- 
proach that  there  is  to  a  comprehensive  organization  of  the  En- 
gineering Profession  in  America.  Within  its  peculiar  province  fall 
more  of  the  most  important  matters  listed  in  the  Joint  Conference 
Report  as  affecting  the  profession  than  in  that  of  any  other  technical 
society.  It  has  less  to  gain  and  more  to  lose  than  any  other  in  any 
merger  such  as  that  proposed. 

The  writer  agrees  with  his  fellow-members  of  the  Committee  as 
to  the  desirability  of  an  engineers'  organization  for  united  action  on 
non-technical  matters  of  common  interest,  and  to  that  end,  as  well 
as  to  stimulate  greater  technical  activities,  favors  the  aid  and  increase 
of  local  sections  to  the  logical  limit,  with  reservations  to  guard  the 
interests  of  members  unable  to  participate  actively  in  their  work  and 
to  preserve  the  unity  of  the  Society  as  a  whole.  In  his  opinion,  no 
movement  which  fails  to  take  practical  account  of  the  preponderant 
influences  of  the  leading  National  engineering  societies  is  likely  to 
succeed.  Moreover,  no  plan  to  magnify  the  importance  of  local 
sections  at  the  expense  of  the  National  societies  to  which  they  belong 
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can  benefit  either.     In  this  connection,  some  facts  as  to  the  Society's 
local  sections  may  be  cited. 

There  are  22  such  sections,  with  a  total  membership  of  about  1  500, 
representing  one-sixth  of  the  total  membership  or,  on  the  average, 
about  one-fourth  of  the  membership  in  districts  where  such  sections 
exist.  All  but  3  were  organized  in  the  period  1912-17  and  since  then 
there  have  been  no  new  ones.  During  the  past  three  years  member- 
ship as  a  whole  in  the  local  sections  has  remained  about  stationary, 
while  in  the  whole  Society  the  non-resident  membership  has  in- 
creased about  15  per  cent.  The  number  and  character  of  meetings 
vary  greatly.  Four  hold  only  an  annual  meeting,  and  others  meet 
monthly  or  oftener.  More  than  half  hold  few,  if  any,  technical  meet- 
ings. The  average  attendance  at  meetings  is  about  one-fourth  of 
the  section  membership  in  most  cases.  Annual  dues  are  generally 
from  $2  to  $3,  are  $5  in  the  San  Francisco  section,  and  in  some  sections 
are  voluntary.  Five  at  least  publish  Year-books  and  a  few  print 
Proceedings  and  technical  papers.  Possibly  four  sections  are  inactive, 
since  they  report  no  activities  and  do  not  respond  to  inquiries.  Seven 
at  least  are  federated  with  other  technical  bodies  in  their  respective 
centers  to  form  local  affiliations  for  social  or  civic  purposes.  In 
general,  the  local  sections  of  other  National  societies  in  such  centers 
exceed  ours  in  membership. 

Respectfully  submitted, 

Frederick  C.  Noble, 
Member,  Development  Committee,  Am.  Soc.  C.  E. 

New  York,  October  9th,  1919. 

Dr.  Charles  Warren  Hunt,  Secretary, 

American  Society  of  Civil  Engineers, 

29  West  39th  Street,  New  York  City. 

Dear  Sir. — As  a  member  of  the  Development  Committee  I  should 
like  to  advise  the  members  of  the  Society  that  when  fifteen  affirma- 
tive votes  were  secured  for  the  adoption  of  the  "Remainder  of  the 
Report"  no  opportunity  was  given  to  other  members  of  the  Committee 
not  then  present  to  vote. 

I  feel  sure  that  a  number  of  members  of  the  Committee  who 
voted  for  the  report  do  not  approve  of  or  believe  that  this  report  out- 
lines the  best  method  for  the  re-organization  of  the  Society  and 
merely  approved  the  report  to  get  it  before  the  members  of  the  Society 
for  their  information  and  discussion. 

It  was  the  opinion  of  the  Committee  as  expressed  by  a  majority 
vote  that  the  funds  provided  for  the  proposed  comprehensive  organiza- 
tion were  not  sufficient  to  carry  out  its  purposes.  The  undersigned 
was  obliged  to  leave  the  conference  before  the  report  was  finally 
adopted  and  this  expression  of  opinion  was  reconsidered  by  the  small 
number  of  the  Committee  then  present  and  is  omitted  from  the  report. 

The  engineers  of  the  country  can  well  afford  to  contribute  much 
more  than  $1.00  per  year  for  the  general  welfare  of  the  Profession 
and  unless  they  are  willing  to  do  so  the  comprehensive  organization 
should  not  be  formed.  It  costs  money  to  maintain  an  organization 
and  get  results  and  unless  properly  financed  the  comprehensive  organ- 
ization will  be  a  sure  failure. 
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I  believe  that  the  comprehensive  organization  as  outlined  by  the 
Joint  Conference  Committee  report  would  result  in  the  decline  if  not 
in  the  destruction  of  the  Founder  Societies. 

The  first  paragraph  of  Section  c  of  Article  2  of  the  Report  bearing 
on  Internal  Relations  will  result  in  the  refusal  of  many  able  and 
v,-ell-qualified  engineers  to  join  the  Society. 

Respectfully  submitted, 
New  York,  November  15th,  1919.  Paul  G.  Brown. 
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The  Committee  on  Publications  will  be  glad  to  receive  communi- 
cations of  general  interest  to  the  Society,  and  will  consider  them 
for  publication  in  Proceedings  in  "Items  of  Interest".  This  is  in- 
tended to  cover  letters  or  suggestions  from  our  membership  covering 
matters  which  are  not  of  a  technical  character.  Such  communica- 
tions, however,  must  not  be  controversial  or  commercial. 


International    Railway    Congress    Association 

The  "International  Railway  Congress  Association"  has  just  been 
reconstituted  under  the  title  of  "International  Railway  Association." 

The  following  are  a  few  notes  on  the  origin,  work,  and  aim  of  this 
institution,  supplied  by  the  Secretary  General,  L.  Weissenbruch,  of 
Brussels,  Belgium. 

Like  the  Institute  of  International  Law,  it  was  one  of  the  earliest 
of  those  international  scientific  societies  which  are  now  so  numerous. 

The  foundations  of  the  Association  were  laid  at  the  congress  con- 
voked at  Brussels  in  1885  by  the  Belgian  Government  for  the  purpose 
of  celebrating  the  Fiftieth  Anniversary  of  its  railways. 

At  this  first  assembly,  as  well  as  during  the  sessions  which  followed, 
the  delegates  occupied  themselves  exclusively  with  the  study  and  dis- 
cussion of  a  number  of  technical  or  administrative  questions  having 
as  their  object  the  progress  of  railway  science. 

Nevertheless,  the  initiator  of  this  reunion,  the  first  president  of  the 
Permanent  Commission  of  the  Association,  Mr.  Fassiaux,  had  had  in 
view,  at  the  beginning,  a  somewhat  different  idea,  which  was  to  bring 
into  existence  a  Railway  Union  after  the  fashion  of  the  i)ostal  and 
telegraphic  unions.  He  became  gradually  convinced  that  such  an  end 
was  unattainable,  however,  and  thereafter  devoted  himself  entirely  to 
the  other  idea  of  creating  a  permanent  center  for  the  meeting  of 
periodical  scientific  congresses. 

The  Permanent  Commission  appointed  by  the  first  congress  assem- 
bled at  Brussels  on  February  20th,  1886. 

One  of  its  first  concerns  was  to  prepare  a  draft  list  of  statutes,  the 
final  text  of  which  was  adopted  at  the  Milan  session  in  1887.  The 
modifications  which  have  since  been  made  in  them  are  of  minor 
importance. 

The  Association  is  composed  of  administrations  of  State  railways, 
and  concessionary  or  exploiting  administrations  of  railways  of  public 
interest,  which  have  applied  for  membership,  and  have  been  admitted 
by  the  Permanent  Commission.  For  a  request  for  admission  to  be 
assured  of  a  welcome  it  is  necessary,  in  particular,  that  the  railway 
shall  be  open  to  the  public  service,  and  shall  have  a  minimum  extent 
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of  62  miles  for  mechanical  or  electric  traction,  or  31  miles  in  the 
case  of  rack  railways  or  analogous  lines. 

Each  of  the  railway  administrations  constituting  the  active  mem- 
bership of  the  Association  can  appoint  a  nimiber  of  delegates  to  a 
session,  in  proportion  to  the  extent  of  its  system,  but  limited  to  a 
maximum  of  eight. 

The  Governments  of  the  countries  to  which  the  Association  extends 
are  invited  by  the  Belgian  Government,  through  the  usual  diplomatic 
channels,  to  give  it  their  support.  They  themselves  fix  the  amount  of 
their  annual  contribution  ta  the  Association,  and  thus  become  patrons. 
When  the  sessions  are  about  to  be  held,  each  Government  nominates, 
through  diplomatic  channels,  a  number  of  delegates  in  proportion  to 
its  annual  subsidy. 

The  Association  is  represented  by  a  Permanent  Commission  which 
it  elects,  and  which  has  its  seat  at  Brussels.  This  commission  is  at 
the  present  time  composed  of  ex-presidents  of  the  sessions,  who  are 
members  ex-officio,  and  forty-five  elected  members;  its  president  is  Mr. 
G.  Condelier,  Presiding  Director  of  the  Executive  Committee  of  the 
Belgian  State  Railway,  and  its  General  Secretary,  Mr.  L.  Weissen- 
bruch.  Chief  Engineer  and  Managing  Director  of  the  same  railway. 

At  its  first  meeting  after  a  congress,  the  Permanent  Commission 
delegates  five  of  its  members  to  form  an  Executive  Committee  with 
the  President  of  the  Commission.  The  Committee  is  responsible  for 
the  management  of  current  affairs  and  financial  business,  the  super- 
vision and  management  of  all  investigations,  studies,  and  publications, 
the  editing  of  the  Bulletin,  and  the  care  of  the  library  and  archives. 

The  principal  changes  in  the  provisions  of  the  statutes,  which 
experience  has  proved  to  be  advisable,  are  regular  intervals  of  five 
years  instead  of  two  years  between  the  sessions,  the  limitation  of 
questions  to  four  for  each  of  the  five  sections  (way  and  works,  loco- 
motives and  rolling  stock,  working,  general,  and  light  railways),  and 
the  nomination  for  each  question  of  several  reporters,  one  for  each 
group  of  countries. 

The  following  table  gives  the  list  of  sessions  of  the  Association 
with,  in  each  case,  the  number  of  Governments  supporting  it  as  patrons, 
and  of  railway  administrations  constituting  the  active  membership, 
the  extent  of  the  railways  represented,  and  the  number  of  the  delegates. 


Sessions. 

Govern- 
ments. 

"dumber  of 
Railways 

Total 
Mileage. 

Number  of  Delegates: 

Appointed. 

Present. 

1885 
1887 
1889 
1892 
1895 
1900 
1905 
1910 

19 
26 

47 
4.3 

48 
44 
48 

131 

165 

31  070 

361 

413 

675 

788 

1  048 

1  265 

1  206 

1  370 

289 
33'' 

2   Milan  . . . 

3 'Paris 

591 

4  St.  Petersburg: 

5  London 

262 
326 
338 
409 
420 

128  887 
171  767 
208  999 
315  665 
359  858 

374 
793 

7  Washington 

8  Berne 

5H2 
799 
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This  table  shows  how  rapid  has  been  the  development  of  the 
Association. 

The  questions  dealt  with  during  the  different  sessions  touch  on 
all  the  branches  of  the  work  of  railways :  their  construction,  working, 
administration,  and  legislation.  The  reports  which  have  served  as 
bases  for  the  discussions  and  resolutions  are  of  particularly  high  value, 
since  they  are  the  result  of  searching  inquiries  made  of  all  the  railway 
administrations.  In  this  way,  extremely  valuable  material  has  been 
collected,  and  arranged  in  order  with  great  skill  and  talent  by  experi- 
enced specialists. 

These  reports  form  a  series  of  monographs,  which,  in  their  entirety, 
constitute  an  encyclopedia  such  as  every  railway  director  or  engineer 
has  a  direct  interest  in  having  always  at  hand. 

The  discussions  have  for  the  most  part  been  conducted  on  a  very 
high  level,  and  the  exchanges  of  opinion  which  have  followed  have 
been  such  as  to  bring  to  form  valuable  supplements  to  the  inquiries 
made  by  the  reporters. 

The  Association  published  up  to  1914  a  monthly  Bulletin  containing, 
besides  original  articles  on  all  questions  relating  particularly  to  the 
technique,  working  and  organizations  of  railways,  reproductions  of 
the  most  interesting  articles  appearing  in  the  railway  reviews  of  the 
whole  world,  and  detailed  reviews  of  works  dealing  with  railway  affairs. 

The  Bulletin  likewise  contains  reports  of  all  the  questions  dealt 
with  during  the  sessions  of  the  Association,  as  well  as  full  accounts  of 
the  discussions. 

Edited  in  the  French  language  since  its  inception  in  1887,  the 
Bulletin  has  also  issued  an  English  edition  since  1896. 

Separate  extracts  from  the  reports  published  in  the  Bulletin  are 
sent  to  the  delegates  in  order  to  assist  them  in  their  preparations  for  the 
sectional  discussions. 

Finally,  a  complete  review  of  the  session,  including  the  reports  and 
discussions  on  the  various  questions,  is  sent  to  the  delegates  after  each 
session. 

At  the  closing  sitting  of  the  eighth  session  (Berne,  1910),  when  the 
Twenty-fifth  Anniversary  of  the  foundation  of  the  Association  was 
celebrated,  it  was  decided  at  the  final  general  meeting  that  the  ninth 
session  should  take  place  at  Berlin  in  1915. 

The  preparations" for  this  session  were  far  advanced  in  1914,  when 
the  declaration  of  war  by  Germany  on  Belgium  was  made.  The  inva- 
sion of  the  country,  and  the  measures  taken  by  the  occupying  powers, 
resulted  in  the  paralysis  of  activity  on  the  part  of  the  Association  for 
nearly  five  years. 

After  the  return  of  the  Belgian  Government,  the  Association  was 
placed  under  sequestration,  in  pursuance  of  the  Belgian  law  of  Novem- 
ver  10th,  1918,  owing  to  the  fact  that  a  portion  of  its  assets  belonged 
to  the  subjects  of  enemy  nations. 
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The  sequestrator  having  ordered  the  dissolution  and  liquidation  of 
the  Society,  the  railway  administrations,  members  of  the  Association, 
belonging  to  thirty-five  countries  in  and  outside  Europe,  decided  to 
transfer  their  property  to  an  Association  established  upon  exactly 
the  same  bases  as  before,  and  entitled  the  "International  Railway 
Association." 

These  countries  are:  Argentina,  Belgium  and  Colony,  Bolivia, 
Brazil,  Chili,  China,  Costa  Rica,  Cuba,  Denmark,  Dominican  Republic. 
Ecuador,  Egypt,  France,  Algeria,  Tunis,  and  Colonies,  Great  Britain 
and  Ireland,  India,  Protectorates  and  Colonies,  Greece,  Haiti,  Italy, 
Japan,  Luxemburg,  Mexico,  Netherlands  and  Colonies,  Nicaragua, 
Norway,  Paraguay,  Peru,  Portugal  and  Colonies,  Rumania,  San 
Salvador,  Serbia,  Siam,  Spain,  Sweden,  Switzerland,  United  States  of 
America,  Uruguay. 

The  Executive  Committee,  which  had  received  from  the  members 
full  powers  to  that  end,  put  these  resolutions  into  execution. 

The  statutes  of  the  original  Association,  now  dissolved,  have  not 
been  altered.  All  that  has  been  done  has  been  to  add  to  them  an  article, 
3  bis,  in  the  following  terms : 

"The  Permanent  Commission  by  the  written  vote  of  a  three- 
quarters  majority  of  the  votes  of  all  its  members,  decides  the  countries 
included  in  the  Association." 

As  a  first  manifestation  of  the  resumption  of  activity  on  the  part  of 
the  Association,  the  Executive  Committee  will  recommence  shortly 
the  publication  of  its  monthly  Bulletin. 

The  Permanent  Commission  which  will  be  convoked  at  an  early 
date  will  be  called  on,  as  a  primary  duty,  to  declare  itself  on  the  subject 
of  the  place  and  date  of  the  ninth  session,  at  which  the  statutes  in 
their  complete  form  will  be  discussed  by  the  plenary  assembly  with  a 
view  to  its  approval. 

Valuable  words  and  signs  of  encouragement  from  all  quarters  have 
reached  the  Executive  Committee,  and  the  latter  has  every  reason  to 
hope  that  the  "International  Railway  Association"  will  continue  to 
pursue  with  more  success  than  ever  the  aim  which  its  predecessor 
assigned  to  itself:  to  further  the  progress  of  the  science  and  working 
of  railways. 

ACTIVITIES   OF   ENGINEERING   COUNCIL* 

Engineering  Council's   Hearing  Before  National  Budget  Committee 

At  the  request  of  the  Chairman  of  the  Select  Committee  on  the 
National  Budget,  representatives  of  Engineering  Council  expressed  the 
opinion  of  engineers  on  the  subject  of  a  National  Budget  System,  on 
October  1st,  1919.     The  invitation  was  received  through  the  National 

*  An  additional  item  under  this  heading  on  "Structural  Laboratory  Investiga- 
tions in  Reinforced  Concrete",  will  be  found  on  p.  954. 
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Service  Committee  of  Engineering-  Council  and  its  Chairman,  M.  O. 
Leighton,  M.  Am.  See.  C.  E.,  introduced  Council's  representatives  to  the 
Committee.  Under  the  direction  of  Mr.  Charles  Whiting  Baker,  the 
Chairman  of  Council's  Public  Affairs  Committee,  reasons  were  given 
for  the  general  desire  among  engineers  for  the  adoption  of  a  budget 
system  in  the  handling  of  National  revenue.  He  brought  out  the  fact 
that  an  important  part  of  Government  work  is  of  an  engineering  nature, 
which  is  not  being  handled  with  a  maximum  of  efficiency  under  the 
present  system  of  appropriating  funds,  because  insufficient  financial 
power  is  left  to  the  discretion  of  the  director  of  the  work. 

Nelson  P.  Lewis,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of  the  Board 
of  Estimate  and  Apportionment  of  New  York  City,  explained  in  con- 
siderable detail  the  efficiencies  and  economies  which  have  resulted  from 
the  operation  of  the  budget  system  in  New  York  City.  He  showed  that 
under  existing  conditions  it  would  be  practically  impossible  for  New 
York  City  to  get  along  under  any  other  system,  and  declared  that  the 
budget  had  made  an  orderliness  of  administration  which  could  not  have 
been  otherwise  obtained. 

Director  and  Chief  Engineer  of  United  States  Reclamation  Service, 
A.  P.  Davis,  M.  Am.  Soc.  C.  E.,  pointed  out  the  necessity  of  the  proper 
segregation  of  Government  bureaus  before  an  effective  budget  system 
can  be  adopted.  As  a  correct  example  of  segregation,  Mr.  Davis  cited 
the  plan  proposed  in  the  Jones-Reavis  Bill,  whereby  all  related  bureaus 
having  engineering  activities  would  be  placed  in  the  same  department. 
Such  a  plan  would  simplify  and  make  possible  the  efficient  use  of  the 
budget  system  and  of  lump-sum  appropriation  where  responsible  depart- 
ment heads  could  be  obtained. 

Mr.  W.  R.  Warner,  of  the  Warner-Swasey  Company,  Cleveland, 
Ohio,  pointed  out  the  great  advantages  that  had  accrued  to  private  engi- 
neering operations  through  the  use  of  the  budget  system. 

It  was  pointed  out  during  the  hearing  that  engineering  work  was 
particularly  hampered  by  the  present  system  of  appropriation.  The 
lump-sum  or  "continuing  contract"  method  was  held  to  be  necessary  in 
many  cases.  Illustrations  of  the  success  of  the  plan  are  the  Panama 
Canal,  the  levee  work  being  done  on  the  Mississippi  River,  and  the 
large  reclamation  projects. 

Engineering  Council  Joins   Chamber  of  Commerce 
of  the  United  States 

Engineering  Council  has  been  elected  to  membership  in  the  Cham- 
ber of  Commerce  of  the  United  States.  In  joining  this  great  associ- 
ation of  trade  and  commercial  organizations.  Engineering  Council  adds 
its  strength  to  organized  business  and  gives  its  members  an  opportunity 
to  register  their  views  with  the  central  body  in  the  consideration  of 
National  questions  that  affect  business.  Engineering  Council  repre- 
sents five  great  National  Societies  of  professional  engineers,  the  Amer- 
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ican  Society  of  Civil  Engineers,  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  the  American  Society  of  Mechanical  Engi- 
neers, the  American  Institute  of  Electrical  Engineers  and  the  Amer- 
ican Society  for  Testing  Materials.  These  Societies  have  an  aggregate 
membership  of  41  000. 

Engineering  Council  has  just  appointed  as  National  Councillor  to 
represent  it  in  the  National  Chamber  and  to  serve  as  the  connecting 
link  between  it  and  the  central  organization,  Mr.  Harold  W.  Buck,  of 
Viele,  Blackwell  and  Buck,  Consulting  Engineers,  New  York  City,  and 
Past-President  of  the  American  Institute  of  Electrical  Engineers,  and, 
as  alternate,  Mr.  Edwin  Ludlow,  member  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers. 

The  Chamber  of  Commerce  of  the  United  States  was  formed  in 
1912  as  a  means  of  bringing  together  all  the  industrial  and  business 
elements  of  the  country.  How  well  it  has  succeeded  is  shown  in  a 
recent  statement  that  its  membership  now  consists  of  more  than  1 100 
organizations  in  every  State  of  the  Union,  in  the  outlying  possessions, 
and  of  all  the  principal  American  chambers  of  commerce  abroad. 

One  of  the  chief  aims  of  the  National  Chamber  is  to  obtain  the 
best  business  thought  on  National  questions  that  concern  business. 
This  is  done  through  a  system  of  referenda  on  which  the  more  than 
half  a  million  individual  members  of  the  organizations  comprising  the 
Chamber  are  entitled  to  vote  through  their  associations.  The  opinion 
of  business,  thus  obtained,  is  transmitted  to  Congress  and  to  public 
officials  and  is  given  to  the  public. 

The  National  Chamber  will  be  able  to  render  assistance  to  Engi- 
neering Council  in  many  ways.  It  will  receive  weekly  a  general  bulletin 
containing  the  freshest  and  most  authentic  news  of  what  is  transpiring 
in  Washington,  the  city  to  which  all  business  is  looking  these  days. 
In  addition,  there  is  a  special  legislative  bulletin  issued  weekly  while 
Congress  is  in  session  following  the  progress  of  all  legislation  concern- 
ing business.     Special  bulletins  are  issued  also  as  occasion  arises. 

The  National  Chamber  is  preparing  to  erect  a  building  in  Washing- 
ton, D.  C,  to  serve  as  the  permanent  National  headquarters.  This 
building  will  be  a  large  and  dignified  structure,  and  is  designed  to  com- 
memorate the  part  taken  by  American  business  and  industry  in  the 
World  War.  The  site  selected  for  this  building  is  at  the  corner  of 
Connecticut  Avenue  and  H  Street,  just  across  Lafayette  Square  from 
the  White  House,  the  State,  War,  and  Navy  and  other  Government 
buildings,  in  the  very  heart  of  the  Nation's  capital.  Of  dignified 
classical  architecture,  the  building  will  be  five  stories  high,  and  is  esti- 
mated to  cost  $2  500  000.  Mr.  Cass  Gilbert,  of  New  York  City,  is  the 
architect. 

Engineers  are  interested  because  Engineering  Council  is  a  member 
of  the  National  Chamber,  and  as  such,  has  the  privilege  of  using  all 
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the  facilities  of  the  Chamber's  offices  in  Washington  for  the  benefit  of 
its  member  societies.  The  site  for  the  new  building  has  been  pur- 
chased, and  a  campaign  to  raise  the  remainder  of  the  funds  needed  is 
soon  to  be  made.  Engineering  Council  bespeaks  the  co-operation  with 
the  Chamber  of  such  engineers  throughout  the  country  as  can  help. 
Mr.  Harry  A.  Wheeler,  Vice-President  of  the  Union  Trust  Company, 
Chicago,  111.,  is  the  Chairman  of  the  Committee  on  Financing  Build- 
ing. 

A  National  Department  of  Public  Works 

At  a  regular  meeting  held  October  16th,  1919,  Engineering  Council 
took  the  following  action  in  regard  to  the  promotion  of  a  National 
Department  of  Public  Works: 

Conduct  of  departmental  business  by  the  Federal  Government  is 
generally  admitted  to  be  inefficient  and  wasteful,  for  reasons  over  which 
departmental  officials  have  no  control.  Save  in  notable  instances,  the 
conduct  of  governmental  business  is  markedly  inferior  to  the  conduct 
of  private  business. 

Inefficiency  in  governmental  business  is  in  large  degree  the  result  of 
disorderly  groupings  of  functions,  with  the  resultant  lack  of  rational 
co-ordination  of  related  activities. 

In  the  administration  of  the  Government's  public  works,  including 
the  engineering  and  architectural  functions,  occur  the  most  manifest 
examples  of  lack  of  co-ordination.  Public  works  functions  are  now 
scattered  widely  under  many  jurisdictions  and  diversely  administered. 
In  some  cases,  bureaus  are  competitive  instead  of  co-operative  in  their 
interests.  With  existing  conditions,  it  is  impossible  to  conduct  these 
governmental  functions  with  that  efficiency  and  economy  to  which  the 
Nation  is  entitled. 

The  United  States  is,  with  one  exception,  the  only  important  nation 
which  has  not  consolidated  its  public  works  functions  under  one  depart- 
mental authority. 

Establishment  of  a  Department  of  Public  Works  is  a  wise  and  neces- 
sary initial  step  in  the  correction  of  these  faults  of  administrative 
organization. 

For  the  establishment  of  such  a  department  a  bill  (S.  2232,  H.  R. 
6649)  has  been  introduced  into  Congress;  this  bill  is  worthy  of  the 
support  of  all  citizens  and  organizations.  In  view  of  the  above  facts, 
be  it 

"Resolved,  by  Engineering  Council,  representing  the  American  Soci- 
eties of  Civil,  Mining  and  Metallurgical,  Mechanical,  and  Electrical 
Engineers,  and  the  American  Society  for  Testing  Materials,  that  the 
Chamber  of  Commerce,  IT.  S.  A.,  of  which  Engineering  Council  is  a 
member,  be  hereby  petitioned  to  submit  the  bill  for  the  establishment 
of  a  Department  of  Public  Works  to  referendum  in  the  manner  pro- 
vided by  the  Chamber's  by-laws." 
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Letter   from   Chairman    Channing 

The  following  is  an  extract  from  a  letter  written  by  J.  Parke  Chan- 
ning, Chairman  of  Engineering  Council,  to  a  member  of  the  Council. 
It  is  published,  with  Mr.  Channing's  consent: 

"On  my  trip  this  time  I  was  more  than  ever  impressed  with  the 
necessity  of  continuing  the  work  of  Engineering  Council.  I  had  been 
asked  to  make  an  address  before  the  Globe-Miami  Chapter  of  the  A. 
A.  E.  and  as  I  had  to  spend  some  time  in  the  district  I  was  pleased  to 
do  this.  On  the  evening  of  November  8th  they  gave  a  dinner  at  which 
110  men  were  present  and  the  subject  on  which  they  asked  me  to  address 
them  was  National  Problems  before  the  Engineering  Profession.  This, 
of  course,  gave  me  an  excellent  opportunity  to  describe  what  Engineer- 
ing Council  had  actually  done.  My  address  was  received  with  most 
intense  interest  on  the  part  of  the  audience  and  some  of  them  told  me 
that  it  w^as  a  great  treat  for  them  to  hear  by  word  of  mouth  what  was 
going  on  and  what  was  being  done. 

"The  local  chapter  of  the  A.  A.  E.  was  organized  soon  after  F.  H. 
Newell,  the  President  of  A.  A.  E.,  had  made  an  address  in  the  district. 
There  had  previously  existed  an  organization,  somewhat  larger  in  topo- 
graphical extent,  called,  I  think,  the  Southwestern  Society  of  Engineers, 
and  this  has  practically  bodily  gone  over  to  the  A.  A.  E.,  the  various 
chapters  of  A.  A.  E.  then  being  affiliated  in  a  southwestern  district. 

"A  campaign  for  increased  membership  is  being  instituted  in  the 
Globe-Miami  District,  along  the  line  of  getting  subscriptions  for  a  news- 
paper and  prizes  are  offered  to  the  individuals  who  bring  in  the  larger 
number  of  recruits.    The  first  prize  is  a  life  membership  in  the  A.  A.  E. 

"I  noticed  that  quite  a  number  of  the  men  present  that  night  wore 
badges  of  the  four  Founder  Societies,  but  their  enthusiasm  was  undoubt- 
edly for  A.  A.  E.  A  telegram  was  read  from  Governor  Campbell  stat- 
ing that  the  Arizona  delegates  in  Congress,  that  is,  the  two  Senators 
and  the  members  in  the  House  of  Representatives,  had  pledged  them- 
selves to  vote  for"  the  Jones-Reavis  bill  creating  a  Department  of  Public 
Works.  I  think  undoubtedly  the  A.  A.  E.  has  been  the  most  potent 
factor  in  accomplishing  this  result.  Their  membership  is  growing  and 
I  believe  they  predict  that  by  the  first  of  the  year  they  will  have  15  000 
members. 

"What  I  want  to  bring  out  is  that  this  organization  is  growing  and 
apparently  will  continue  to  grow  and  is  liable  to  be  a  most  important 
factor  in  public  affairs.  Although  believing  in  Democracy  as  a  whole, 
I  know  that  it  has  its  limits,  and  I  cannot  but  feel  that  the  older  and 
more  experienced  members  of  the  profession  should  be  better  qualified 
to  deal  with  public  aifairs  than  an  organization  of  this  kind,  but  unless 
these  older  and  more  experienced  men  get  together  and  work  they  may 
be  overshadowed  by  the  younger  organization." 


Special  Committee  on   Highway  Engineering 

On  the  recommendation  of  the  Committee  on  Special  Committees, 
the  Board  of  Direction,  at  its  meeting  on  June  16th,  1919,  decided  to 
appoint  a  Special  Committee  on  Highway  Engineering.  The  purpose 
of  this  Committee  is  to  keep  in  touch  with  the  development  of  the  Gov- 
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ernment's  plan  for  the  constructiou  and  financing  of  National  highways 
and  to  advise  the  Society  of  these  plans  and  activities  by  the  submis- 
sion of  frequent  or  periodic  reports  or  critical  reviews,  accompanied  by 
such  data  as  are  necessary  to  indicate  the  scope  and  character  of  the 
work  in  progress  from  time  to  time.  The  members  of  the  Com- 
mittee are  Messrs.  H.  Eltinge  Breed,  Chairman,  George  W.  Tillson, 
and  A.  B.  Fletcher. 

Engineering  Societies  Employment  Bureau 

The  Bureau  has  issued  the  following  report  of  its  activities  during 
October,  1919: 

Last  Report.  Report.  to  Date. 

No.  of  men  registered   4  858  261  5 119 

"      "       "     interviewed    (estimated).  lY  083  1789  18  872 

"      "       "     reported    placed 1 000  166  1 166 

"      "    positions   registered 1988  264  2  252 

"      "          "         open    395 

"     "    letters  of  applications  fwd 15  691  1  952  17  643 

"      "    pieces  of  mail  sent  out 19  974  2156  22  130 

Ans.  to  "Men  Available"  Ads 157 

Receipts    $13  500.00  $13  500.00 

Expenditures    10  601.19  $1368.78  11969.97 

Unexpended  balance    2  898.81  1 530.03 

Joint    Committee   on    Culvert    Pipe    Specifications 

This  Joint  Committee  is  composed  of  representatives  of  the  Ameri- 
can Concrete  Institute,  American  Society  for  Testing  Materials, 
American  Eailway  Engineering  Association,  American  Concrete  Pipe 
Association,  American  Association  of  State  Highway  Officials,  and  the 
American  Society  of  Civil  Engineers.  The  invitation  to  the  Society  to 
appoint  representatives  on  this  Joint  Committee  came  from  the  Ameri- 
can Concrete  Pipe  Association  and  the  Board  of  Direction  authorized 
their  appointment  at  its  meeting  of  October  14th,  1919.  Messrs.  T.  L. 
D.  Hadwen  and  George  H.  Tinker  have  been  appointed  as  the  repre- 
sentatives of  the  Society. 

Joint  Committee  to  Formulate  Specifications 
for  Reinforced   Concrete 

At  the  invitation  of  the  American  Society  for  Testing  Materials, 
the  Board  of  Direction,  at  its  meeting  of  October  14th,  1919,  authorized 
the  President  to  appoint  five  members  to  represent  the  Society  on  the 
Joint  Committee  to  Formulate  Specifications  for  Reinforced  Concrete, 
the  Committee  to  select  its  own  Chairman.  President  Curtis  has 
appointed  the  following  members  as  such  Committee :  Messrs.  Rudolph 
P.  Miller,  Chairman,  W.  K.  Hatt,  A.  E.  Lindau,  W.  A.  Slater,  and  S.  E. 
Thompson. 
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Pittsburgh  Experiment  Station,  U.  S.  Bureau  of  Mines 

The  following  report  was  made  to  the  Board  of  Direction  at  its 
meeting  of  October  14th,  1919,  by  Robert  A.  Cummings,  M.  Am.  Soc. 
C.  E.,  Chairman  of  the  Delegation  appointed  to  represent  the  Society 
at  the  dedication  ceremonies  of  the  new  buildings  of  the  Pittsburgh 
Experiment  Station  of  the  U.  S.  Bureau  of  Mines,  at  Pittsburgh,  Pa., 
September  29th  to  31st,  1919 : 

"Board  of  Direction,  "Oct.  Gth,  1919. 

"American  Society  of  Civil  Engineers  : 

"Gentlemen.— Under  date  of  July  2d,  I  accepted  your  appoint- 
ment as  Chairman  of  a  delegation  of  members  of  the  American  Society 
of  Civil  Engineers,  invited  to  be  present  at  the  ceremonies  in  con- 
nection with  the  dedication  of  the  new  buildings  of  the  Pittsburgh 
Experiment  Station  of  the  Bureau  of  Mines,  U.  S._  Department  of 
the  Interior,  and  respectfully  submit  my  report  herewith. 

"In  response  to  your  instructions,  the  following  Pittsburgh  members 
of  the  Society,  who  are  particularly  interested  in  the  mining  industry, 
were  appointed  as  delegates :  Messrs.  John  M.  Rayburn,  IST.  F.  Hopkins, 
W.  A.  Weldin,  Wilbur  M.  Judd,  S.  A.  Taylor,  J.  R.  Elliott,  Lee 
Llewellyn,  George  M.  Demorest. 

"The  ceremonies  extended  over  a  period  of  three  days,  commencing 
at  8:30  a.m.,  Monday,  September  29th,  1919,  by  an  inspection  of  the 
Experiment  Station  Buildings,  at  Forbes  and  Morewood  Avenues, 
Pittsburgh,  Pa. 

"The  U.  S.  Bureau  of  Mines  was  established  in  1910,  with  the  late 
Dr.  J.  A.  Holmes,  in  whose  honored  memory  the  buildings  are  dedi- 
cated, as  Director.  The  province  and  duty  of  the  U.  S.  Bureau  of 
Mines,  as  defined  in  the  legislation  creating  it,  is  to  conduct  scientific 
and  technologic  investigations  concerning  mining  and  the  preparation 
of  mineral  substances,  with  a  view  to  the  increase  of  health,  safety, 
and  efficiency  in  the  mineral  industries.  Its  work  has  two  phases: 
Investigative,  to  determine  the  best  procedure  along  these  lines;  and 
co-operative,  to  assist  industry  in  utilizing  to  the  fullest  practicable 
degree  the  improved  practices  thus  developed.  To  the  latter  end, 
it  welcomes  the  co-operation  of  operators,  workmen's  organizations, 
commercial  bodies,  technical  societies.  State  and  other  Government 
officials,  in  brief,  every  one  who  is  interested  in  the  advancement  of 
the  mining  and  metallurgical  industry.  The  organization  is  divided 
into  two  branches: 

"The  Research  Branch  has  charge  of  investigative  work,  which 
is  chiefly  carried  on  in  the  Experiment  Stations,  although  a  large 
part  is  performed  in  the  field.  For  purposes  of  technical  supervision, 
there  are  five  divisions  of  the  research  work;  mining,  metallurgical, 
petroleum,  mechanical  equipment  (which  includes  the  utilization  of 
fuel),  and  mineral  technology.  The  lines  of  distinction  in  these  five 
fields  will  be  reasonably  clear  from  the  names.  The  research  work  of 
the  Mining  Division  deals  chiefly  with  the  causes  of  mine  explosions 
and  the  devising  of  methods  for  their  prevention,  the  testing  and 
origination  of  equipment  to  make  mining  safer,  and  of  apparatus  for 
rescue  and  safety  work,  the  study  of  mining  methods  preparatory  to 
promoting  the  use  of  those  that  are  safest  and  most  efficient,  and  the 
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investigation  of  explosives  that  are  safe  and  satisfactory  for  ■under- 
ground work.  The  Metallurgical  Division  investigates  methods  of 
recovery  of  metals  from  their  ores,  and  devises  new  or  improved 
methods,  in  order  to  render  available  ores  which  are  not  now  worked 
and  to  permit  more  complete  recovery  from  those  which  are  worked; 
it  also  studies  the  washing  of  coal.  The  Mechanical  Division  co- 
operates with  these  two  divisions  in  so  far  as  they  deal  with  mechanical 
equipment,  and  more  especially  with  the  Mining  Division,  in  the 
design  and  operation  of  safe  equipment  in  underground  mining;  it 
also  studies  the  problems  of  the  utilization  of  fuels  to  secure  better 
economy  and  to  make  available  sources  of  power,  like  the  lignites  of 
the  West,  which  at  present  are  little  used.  The  Petroleum  Division 
investigates  the  output  and  utilization  of  iietroleum,  in  order  to 
prevent  unnecessary  wastes,  both  in  production  and  use.  The  Division 
of  Mineral  Technology  studies  the  methods  of  production  and  utiliza- 
tion of  non-metallic  mineral  substances,  to  the  same  end. 

"The  Operations  Branch  carries  on  the  routine  co-operative  work 
of  the  Bureau,  which  has  been  initiated  by  the  Research  Branch.  The 
Division  of  Mine  Rescue  Cars  and  Stations  carries  on  mine  rescue  and 
first-aid  work  at  actual  disasters,  trains  thousands  of  miners  yearly  to 
perform  such  work,  and  promotes  interest  in  safety  in  mining  through 
every  means  at  its  command.  The  Division  of  Education  and  Infor- 
mation facilitates  the  availability  to  the  mining  public  of  the  work 
done  by  the  other  branches,  through  the  publication  of  researches  and 
statistics,  exhibits,  motion  pictures,  and  the  dissemination  of  infor- 
mation as  to  the  laws  governing  the  mining  industry.  The  other 
divisions  of  the  Operations  Branch  are  concerned  with  the  routine 
administration  of  the  Bureau's  work. 

■The  main  building  contains  the  Administrative  Office  of  the 
Station  and  an  auditorium  seating  228  persons  and  equipped  with 
lantern  machines,  also  the  offices  for  the  following  sections:  Coal 
Mining,  Mine  Safety,  Fuels,  Electrical,  Mechanical,  Chemical  and 
Explosive  Sections,  Coal  and  Miscellaneous  Analytical  Laboratories, 
Gas  Laboratory,  Gas-Mask  Laboratory,  Natural  Gas  Research  Unit, 
By-Product  Coking  Research  Unit,  Microscopic  Research  Unit, 
Petroleum  Laboratory,  Explosives  Chemical  Laboratory,  Metallurgical 
and  Metallographic  Laboratories,  and  Physical  Laboratory. 

"As  part  of  the  Coal  Mining  Section,  there  is  an  experimental  mine 
near  Bruceton,  Pa.,  at  which  field  investigations  are  conducted.  The 
Bureau  also  carries  on  co-operative  investigations  and  educational 
work  with  State  organizations  and  with  the  Departments  of  Mining 
and  Mining  Schools  of  colleges  and  universities,  and  with  ten  other 
Experiment  Stations  distributed  in  the  Central  and  Western  States. 
The  National  first-aid  and  mine  rescue  contests  are  carried  on  under 
the  auspices  of  the  Bureau. 

''Following  the  inspection  of  those  extensive  facilities,  the  dedi- 
catory ceremonies  were  held  at  10.30  a.m.,  at  which  addresses  were 
delivered  by  the  Mayor  of  Pittsburgh,  the  First  Assistant  Secretary  of 
the  Department  of  the  Interior,  Governor  Sproul,  of  Pennsylvania, 
Mr.  Channing,  of  the  American  Institute  of  Mining  and  Metallurgical 
Engineers,  Mr.  Bittner,  representing  the  United  Mine  Workers  of 
America,  and  by  Van  H.  Manning,  Director  of  the  Bureau  of  Mines, 
all  of  whom  expressed  appreciation  and  encouragement  in  the  welfare 
work  of  this  Bureau. 
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"In  the  afternoon,  an  experimental  and  explosive  testiiig  station  at 
Bruceton  was  visited,  and  explosions  of  pulverized  Pittsburp:!!  coal 
dust  were  witnessed,  also  demonstrations  of  the  use  of  liquid  oxygen 
explosions  and  the  dangerous  phases  of  the  use  of  open-flame  lamps 
and  electric  currents  in  mining. 

"Tuesday,  September  30th,  was  devoted  to  mine-rescue  contests, 
concluding  with  an  interesting  pageant  of  'The  Hidden  Treasures  of 
Earth',  the  theme  of  which  was  the  gradual  growth  through  the  ages 
of  science  as  a  director  of  search. 

"The  ceremonies  were  concluded  on  Wednesday,  October  1st,  with 
the  field  contests  and  the  award  of  prizes. 

"The  striking  feature  at  these  ceremonies  was  the  very  laudable 
and  far-seeing  plan  laid  down  for  scientific  and  welfare  development, 
which  is  equally  applicable  to  Civil  Engineering.  This  may  be  em- 
phasized as  the  science  of  engineering  and  the  human  advantage  of 
first-aid  work. 

"Respectfully  submitted, 

"Robert  A.  Cummings, 

''Chairman." 

Books  Wanted  for  the  Library  of  the  University  of  Louvain 

The  following  letter  has  been  received  from  Harrison  W.  Craver, 
Secretary  of  the  Library  Board  of  Engineering  Societies  Library: 

"November  18,  1919. 
"Dr.  Charles  Warren  HrxT,  Secretary, 

"American  Society  of  Civil  Engineers, 
"29  West  39th  Street, 
"New  York  City. 

"Dear  Sir: — An  organization  has  been  formed  in  this  country  and 
England  to  provide  a  new  library  for  the  University  of  Louvain,  to 
replace  that  destroyed  by  the  Germans.  Contributions  of  money  and 
books  are  being  solicited  for  the  purpose. 

"The  Library  Board  of  the  Engineering  Societies  Library  has 
offered  a  selection  of  books  from  its  duplicates  to  the  American  Com- 
mittee and  these  have  been  gratefully  accepted.  In  the  discussion  of 
the  question  by  the  Library  Board  it  was  suggested  that  many  indi- 
vidual engineers  would  doubtless  be  glad  to  present  books  to  the 
University,  if  they  knew  that  they  were  wanted,  and  I  was  instructed  to 
bring  the  matter  to  your  notice,  in  the  hope  that  you  would  call  it  to  the 
attention  of  your  members,  possibly  through  a  note  in  your  periodical. 

"Standard  books  on  mining,  construction,  mechanical  engineering, 
electricity,  etc.,  will  be  very  acceptable.  It  is  not  essential  that  these  be 
the  latest  editions,  although  works  which  are  antiquated  should  not  be 
sent.  Sets  of  the  publications  of  learned  and  professional  societies,  are 
especially  wanted. 

"Books  may  be  sent  to  the  Librarian  of  Congress,  Washington,  D.  C. 
The  packages  should  be  marked  'For  Louvain  University'.  The 
Engineering  Societies  Library  will  be  glad  to  forward  any  books  sent 
to  it  for  this  purpose. 

"Yours  very  truly, 

"Harrison  W.  Craver, 

"Secretary,  Library  Board." 
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Programme   Committee  for  Second  Meeting  of  Each   Month 

At  its  request,  the  New  York  Meetings  Committee  which  was 
appointed  by  the  Board  of  Direction  at  its  meeting  of  April  16th, 
1918,  to  take  charge  of  the  programme  of  papers,  addresses,  etc.,  at 
the  meetings  of  the  Society  held  on  the  third  Wednesday  of  the  month, 
was  discharged  with  thanks  by  the  Board  at  its  meeting  of  September 
9th,  1919.  On  the  recommendation  of  that  Committee,  the  Board 
authorized  President  Curtis  to  appoint  a  new  committee  to  be 
known  as  the  Programme  Committee  for  Second  Meeting  of  Each 
Month.  The  personnel  of  the  new  Committee  is  as  follows:  Robert 
Ridgway,  Chairman,  Chas.  Warren  Hunt,  Paul  G.  Brown,  Herbert  M. 
Hale,  and  C.  Raymond  Hulsart. 

Permanent  Franco=American  Engineering  Committee  is  Organized 

The  Permanent  Franco-American  Engineering  Committee  has  met 
and  organized  by  the  appointment  of  Nelson  P.  Lewis,  M.  Am.  Soe. 
C.  E.,  as  Chairman.  Mm.  Millerand  and  Barbet,  President  and  Sec- 
retary, respectively,  of  the  Congres  General  du  Genie  Civil,  have  been 
advised  to  that  effect.  The  Committee,  which  is  composed  of  two  mem- 
bers of  each  of  the  four  Founder  Societies,  is  as  follows : 

Representing  the  American  Society  of  Civil  Engineers :  Nelson  P. 
Lewis,  George  F.  Swain. 

Representing  the  American  Society  of  Mechanical  Engineers: 
Charles  T.  Main,  George  W.  Fuller. 

Representing  the  American  Institute  of  Electrical  Engineers :  Lewis 
B.  Stillwell,  Andrew  M.  Hunt. 

Representing  the  American  Institute  of  Mining  and  Metallurgical 
Engineers:  E.  G.  Spilsbury,  Arthur  S.  Dwight. 

Machine  Tools  for  Technical   Institutions 

The  Senate  passed  a  bill  providing  for  distribution  of  surplus  ma- 
chine tools  to  educational  institutions  at  20%  of  their  cost,  minus  the 
cost  of  their  delivery.  The  House  passed  a  separate  bill  providing  for 
distribution  of  these  same  tools  at  10%  of  their  cost  price,  plus  trans- 
portation charges.  The  bill  as  agreed  to  in  conference,  provides  "That 
the  Secretary  of  War  is  authorized  under  such  regulations  as  he  may 
prescribe,  to  sell  at  15%  of  their  cost  *  *  *.  The  money  realized 
from  the  sales  may  be  used  by  the  Secretary  of  War  to  defray  expenses, 
except  cost  of  transportation,  incident  to  the  distribution  of  these 
tools  *  *  *".  The  Machine  Tool  Section  of  the  Office  of  Director 
of  Sales,  War  Department,  is  in  receipt  of  a  large  number  of  inquiries 
and  tentative  orders  for  these  tools.  The  Section  was  prepared  to  make 
shipments  as  soon  as  the  bill  became  law,  as  it  had  been  anticipated  for 
some  time  that  the  measure  would  pass  eventually. 
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Organization  of  the  Division  of  Sanitation  in  the  Bureau  of  Hygiene 
and  Public  Health  of  the  League  of  Red  Cross  Societies 

Professor  George  C.  Whipple,  M.  Am.  See.  C.  E.,  of  Harvard 
University,  has  been  appointed  Director  of  the  Division  of  Sanitation 
in  the  Bureau  of  Hygiene  and  Public  Health  of  the  League  of  Eed 
Cross  Societies.  This  announcement  comes  through  Mr.  Henry  P. 
Davison,  Chairman  of  the  Board  of  Governors,  and  Dr.  Richard  P. 
Strong,  Medical  Director  of  the  League.  Professor  Whipple  will  at 
once  take  up  the  task  of  organizing  this  new  and  important  Division, 
but  will  continue  his  work,  at  Harvard  until  February,  1920,  when  he 
will  go  to  Geneva,  Switzerland,  the  headquarters  of  the  League  of 
Red  Cross  Societies.  He  expects  to  spend  several  months  in  the 
Balkans  and  the  Near  East,  returning  to  Harvard  in  September,  1920. 
Col.  Francis  F.  Longley,  M.  Am.  Soc.  C.  E.,  is  to  be  the  Associate 
Director  of  the  Division.  He  will  go  to  Geneva  about  December  1st, 
1919. 

Mr.  WHiipple  is  Professor  of  Sanitary  Engineering  in  Harvard 
University,  and  Secretary  of  the  School  of  Public  Health  in  Harvard 
University  and  the  Massachusetts  Institute  of  Technology.  He  has 
held  various  engineering  positions  in  connection  with  water  supplies 
and  sewerage  problems.  In  1917,  he  went  to  Russia,  via  Japan,  China, 
and  Siberia,  as  Deputy  Commissioner  and  member  of  the  American 
Red  Cross  Mission  to  Russia.  During  the  war,  he  was  also  in  close 
touch  with  the  work  of  the  American  Red  Cross,  sending  a  number 
of  his  students  to  Servia,  Greece,  Palestine,  Guatemala,  and  other 
countries.  He  has  thus  already  had  opportunity  to  study  the  sanitary 
needs  of  many  countries. 

Col.  Longley's  experience  has  been  largely  in  connection  with 
water-works  problems.  During  the  recent  war,  he  served  as  Colonel 
of  the  26th  Engineers,  and  was  head  of  the  Water  Supply  Service  of 
the  American  armies  in  France. 

It  is  the  intention  of  Dr.  Strong  to  make  the  Bureau  of  Hygiene 
and  Public  Health  a  sort  of  international  health  department  and  a 
general  clearing  house  for  the  correlation  and  exchange  of  information 
regarding  public  health  activities  in  all  parts  of  the  world.  Obviously, 
sanitary  engineering  must  play  an  important  part  in  such  a  pro- 
gramme. A  further  statement  of  detailed  plans  will  be  made  as  soon 
as  the  organization  has  been  perfected.  It  is  probable  that  the  direct- 
ors of  most  of  the  other  divisions  will  be  chosen  from  European 
countries. 

Maj.=Gen.  Black  Retires  from  Active  Service  as  Chief  of  Engineers 

Maj.-Gen.  William  M.  Black,  M.  Am.  Soc.  C.  E.,  Chief  of  Engi- 
neers, U.  S.  A.,  was  retired  from  active  service  on  October  31st,  1919, 
upon  his  own  application,  after  more  than  46  years'  service.     During 
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the  World  War  his  work  with  the  National  Eesearch  Council  earned 
for  him  the  Distinguished  Service  Medal.  Col.  Francis  V.  Abbot,  M. 
Am.  Soc.  C.  E.,  Corps  of  Engineers,  U.  S.  A.,  has  been  detailed  tem- 
porarily as  Acting  Chief  of  Engineers. 

Supplemental    Estimate   of    Appropriation    Required   by 
U.  S.  Coast  and  Geodetic  Survey 

An  estimate  in  the  sum  of  $65  000  has  been  submitted  by  the  Depart- 
ment of  Commerce  to  cover  further  expenses  of  the  Coast  and  Geodetic 
Survey,  the  principal  items  of  which  are  as  follows: 

Primary  triangulation  and  signal  building  to  complete 
about  450  miles  of  arc,  this  work  to  be  done  along  the 
California-Oregon  arc,  about  150  miles;  Pocatello, 
Idaho,    northward   about    150   miles    and    in    Nevada 

about   150  miles $25  200 

Primary  traverse  in  Mississippi,  Alabama,  and  Georgia.  .      15  000 
Precise  leveling  to  complete  about  1  890  miles  of  leveling, 
this  work  to  be  done  in   California,   Oregon,  Wash- 
ington,  and  Colorado 17  000 

The  remainder  of  this  appropriation  will  be  required  for  reconnais- 
sance for  primary  triangulation  and  market  stations,  gravity,  station 
marks,  and  astronomic  work. 

The  First  Deficiency  Appropriation  Bill,  66th  Congress 

A  number  of  items  of  vital  importance  to  engineers  were  included 
in  the  first  deficiency  appropriation  bill.  They  are  as  follows :  $2  950  000 
for  the  prevention  of  forest  fires ;  $175  000  for  industrial  research, 
industrial  safety  standards,  and  standardization  of  scientific  instru- 
ments at  the  Bureau  of  Standards ;  $250  000  for  repair  of  naval  vessels. 
The  following  items  were  changed  in  conference:  Alaskan  Railroad 
appropriation  was  reduced  from  $17  000  000  to  $6  000  000;  Army  Air 
Service  appropriation  of  $15  000  000  was  entirely  eliminated,  and  the 
appropriations  providing  for  33  J  %  increase  of  pay  for  draftsmen  in 
the  Navy  Hydrographic  Office  and  engineers  in  the  Coast  and  Geodetic 
Survey  Office  were  also  eliminated.  The  Alaskan  Railroad  appropri- 
ation was  reduced  because  $6  000  000  is  all  that  will  be  needed  during 
the  current  fiscal  year,  and  the  balance  of  the  $17  000  000  required  to 
complete  the  work  will  probably  be  made  in  the  next  regular  Sundry 
Civil  bill.  The  appropriation  for  the  Army  Air  Service  was  eliminated 
because  it  was  contemplated  that  this  Service  will  be  cared  for  in  the 
future  by  a  regular  appropriation  bill  covering  this  special  subject.  The 
total  amount  appropriated  under  the  provisions  of  the  first  deficiency 
appropriation  bill  was  $29  461  035.85.  This  is  a  reduction  of  almost  50% 
from  the  bill  originally  passed  by  the  Senate. 
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CONTRIBUTIONS    FROM    THE    ENGINEERS',    ARCHITECTS', 

AND    CONSTRUCTORS'    CONFERENCE    ON 

NATIONAL  PUBLIC  WORKS 

Explanation    of    Important    Features    of    the    Jones=Reavis    Bill    to 
Create  a  National   Department  of  Public  Works* 

Sigtiificance  of  the  Name  "Public  \Yorlcs". — The  name  "Department 
of  Public  Works"  leads  to  misconception  of  the  scope  of  this  organiza- 
tion's work.  "Public  Works"  is  a  poor  name  but  it,  or  its  equivalent  in 
other  languages,  has  been  adopted  all  over  the  world  to  embrace  tangible 
property  owned  by  Government  or  that  over  which  Government  has 
direct  sovereign  jurisdiction,  together  with  all  official  functions  and 
activities  related  thereto  and  necessary  to  public  utility.  There  can  be 
no  fixed  and  comprehensive  definition  of  public  works  because  that 
which  may  be  considered  a  part  of  public  works  in  one  country  may  be 
altogether  lacking  in  such  qualifications  in  another.  The  Jones-Reavis 
Bill  fails  to  propose  public  works  jurisdiction  over  several  Government 
properties  or  activities  which,  under  strict  construction  of  the  defini- 
tion, should  be  included.  Conversely,  it  includes  certain  Government 
bureaus,  certain  parts  of  which  may  not  appropriately  fall  under  a 
Public  Works  Department  but  which,  at  present,  and  pending  reorgan- 
ization, are  so  inextricably  interwoven  with  purely  public  works  func- 
tions that  their  separation  is  not  now  regarded  as  expedient.  Because 
of  this  it  appears  desirable  to  explain  many  points  in  the  "Jones-Reavis 
Bill"  which  have  puzzled  readers  who  are  not  in  touch  with  the  legis- 
lative and  departmental  situation  in  Washington. 

YVhy  Do  we  Propose  to  Transform,  the  Department  of  the  Interior 
Instead  of  Creating  a  New  One?  (See  Section  1  of  the  Bill). — Because 
(a)  there  are  already  enough  Executive  Departments  to  perform 
Government  business  if  the  functions  were  properly  co-related;  (&) 
because  there  is  a  natural  reluctance  on  the  part  of  Congress  to  create 
new  Departments,  which  of  itself  would  be  an  enormous  handicap  to  any 
public  works  legislation. 

Why  Do  we  Propose  that  the  Present  Secretary  of  the  Interior  shall 
Continue  as  Secretary  of  Public  Works  until  He  shall  go  out  of  Office? 
(See  Section  1  of  the  Bill). — Because  the  present  Secretary  is  a  very 
able  man,  and  he  has  had  more  than  seven  years  of  intensive  training 
in  the  administration  of  that  office. 

Why  Do  we  Propose  to  Maintain  in  the  Present  Organization  of 
the  Interior  Department  and  its  Bureaus,  except  those  Designated  for 
Separation  and  Transfer,  Other  Bureaus  from,  Other  Departments 
Thereto  without  Change  of  Organization?  (See  Sections  2,  3,  Jf,  and 
6  of  the  Bill). — Because  (a)  no  one  is  wise  enough  at  present  to  make 

*  Received  from  Engineers',  Architects',  and  Constructors'  Conference  on 
National   Public  Works,  M.   O.   Leighton,  Chairman. 
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a  decision  as  to  the  best  reorganization  plan;  (fe)  because  the  best  re- 
organization will  be  that  achieved  gradually  as  the  result  of  experience 
within  the  new  Department;  (c)  because  a  large  degree  of  reorganiza- 
tion can  lawfully  be  made  by  Executive  Order;  {d)  because  when,  after 
experience  has  been  secured,  special  reorganization  legislation  becomes 
necessary,  a  bill  can  be  presented  to  Congress  reinforced  by  such 
experience  and  have  the  prestige  of  a  going  Department  behind  it. 

What  Remains  in  the  Department  of  the  Interior  as  a  Nucleus  of 
the  Department  of  Public  Works  after  the  Six  Bureaus  Designated  in 
Section  3  of  the  Bill  Have  Been  Removed? — The  General  Land  Office, 
Geological  Survey,  Reclamation  Service,  Bureau  of  Mines,  National 
Park  Service,  and  Alaskan  Engineering  Commission. 

Why  Do  we  Propose  to  Assign  the  Various  Non-Engineering 
Bureaus  of  the  Interior  Department  to  the  Places  Designated  in  the 
Bill?  (See  Section  3). — We  do  not  claim  to  have  any  particular  qualifi- 
cations that  enable  us  to  choose  the  wisest  assignments  of  those  bureaus. 
We  were  obliged  to  put  them  somewhere  in  order  to  ''round  out"  the 
Bill,  and  we  used  our  best  judgment.  Others,  better  qualified  than  we, 
will  undoubtedly  have  something  to  say  when  the  bill  comes  to  con- 
sideration in  Committee  of  Congress. 

Why  Do  we  Propose  to  Divide  Control  of  the  Duties  of  the  Office  of 
Indian  Affairs?  (See  Section  3  of  the  Bill). — The  main  purpose  of  the 
Office  of  Indian  Affairs  is  to  educate  the  American  Indian  who  is  now 
a  ward  of  the  Nation,  provide  for  his  social  welfare,  and  eventually 
create  citizens.  Therefore,  the  principal  functions  of  this  Office  fall 
imder  the  branches  of  education  and  labor.  When  these  objects  are 
accomplished  the  Office  of  Indian  Affairs  will  automatically  go  out  of 
existence.  The  greatest  and  most  important  engineering  work  con- 
nected with  this  office,  namely,  the  construction  of  irrigation  systems, 
is  now  and  has  for  many  years  been  performed  by  the  Reclamation 
Service.  Therefore,  the  proposal  to  divide  the  functions,  as  set  down 
in  Section  3  of  the  Bill,  does  little  more  than  to  continue  a  very  ad- 
vantageous arrangement  already  in  effect.  The  only  other  important 
construction  falling  under  the  Office  of  Indian  Affairs  is  that  of  Indian 
schools,  houses,  etc.,  which  is  now  performed  directly  by  that  Office. 
There  can  be  no  question  that  with  a  co-ordination  of  public  building 
operations,  as  proposed  by  the  "Jones-Reavis  Bill",  construction  of 
Indian  Office  buildings  by  that  Bureau  would  make  for  efficiency  and 
economy,  and  such  a  plan  would  be  merely  a  copy  of  that  which  has 
been  in  existence  for  many  years,  and  under  which  post-office  buildings, 
court  houses,  custom  houses,  etc.,  have  been  constructed  by  the  Super- 
vising Architect. 

Why  Do  we  Propose  to  Transfer  the  Jurisdiction  over  Rivers  and 
Harbors  from  the  War  Department?  (See  Section  4  of  the  Bill). — 
Because,  entirely  aside  from  the  decidedly  adverse  opinions  that  the 
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great  body  of  engineers  entertains  as  to  the  fitness  of  the  Corps  of 
Engineers,  U.  S.  A.,  and  its  past  performances,  rivers  and  harbors 
improvements  for  navigation  constitute  a  purely  civil  function  which  is 
merely  one  phase  of  our  rivers  and  harbors  development  and  utilization, 
and  the  whole  cannot  go  forward  effectively,  considerately,  and  econom- 
ically without  thorough  co-ordination.  Navigation  improvements  are 
public  works  and  are  so  defined  the  world  over,  and  the  fact 
that  in  an  early  day  in  the  history  of  our  Republic  they  were  placed 
under  the  Corps  of  Engineers,  as  a  purely  emergency  measure,  which 
has  since  been  continued  by  well  directed  influence  and  legislative 
inertia,  constitutes  not  the  slightest  reason  why  an  illogical  arrange- 
ment should  be  perpetuated. 

Why  Do  we  Propose  that  Members  of  the  Corps  of  Engineers,  U.  S. 
Army,  Should  Be  Detailed  to  Duty  under  the  Department  of  Public 
Works?  (See  Section  Jf). — Because  the  members  of  the  Corps  of  Engi- 
neers rightfully  contend  (and  this  is  the  only  substantial  argument  so 
far  brought  forward  by  the  Corps  against  a  Department  of  Public 
Works)  that  the  Army  must  maintain  an  Engineer  Corps  on  a  basis 
suitable  for  war  emergency ;  that  so  large  a  Corps  will  not  be  required 
on  purely  military  duties  in  peace  time,  and  that,  in  the  absence  of 
some  engineering  assignments  of  another  character,  the  Corps  of 
Engineers  will  "rust  out".  The  provision  in  the  bill,  therefore,  provides 
for  this  contingency.  It  places  the  engineers  in  the  Army  under  assign- 
ments suitable  for  their  training  and  experience  and  makes  no  change 
in  their  professional  status,  except  that  it  establishes  the  principle, 
which  appears  to  be  good  American  doctrine,  that  because  a  certain 
group  of  men  is  educated  at  public  expense  and  accorded  military  titles, 
it  does  not  follow  that  they  must  become  hereditary  superiors  to  other 
men  in  engineering  life.  The  members  of  the  Corps  of  Engineers  in 
their  civilian  work  would,  under  the  provisions  of  this  bill,  stand  on  a 
common  footing  with  civilian  engineers  and  indulge  in  a  very  healthful 
competition  for  relative  position  in  the  engineering  work  of  the  Govern- 
ment, and  attain  such  by  reason  of  actual  performance  rather  than  by 
seniority  in  military  grade. 

Why  Do  we  Propose  to  Include  the  Construction  Division  of  the 
Army  in  the  Department  of  Public  Worhs?  (See  Section  Jf). — Because 
(a)  this  division  is  made  up  almost  entirely  of  civilian  engineers  highly 
experienced  in  construction  work  who  have,  in  connection  with  the  war 
emergency,  performed  the  most  extensive  and  remarkable  achievements 
in  engineering  construction  ever  performed  by  any  one  organization  in 
the  history  of  the  country;  (&)  because  it  has  worked  out  a  most 
effective  plan  of  organization  and  operation  which  is  in  a  large  degree 
responsible  for  the  results  achieved  and  which  could  be  amalgamated 
most  efficiently  with  many  of  the  peace-time  construction  operations  of 
the  Government;  (c)  because  the  War  Department  has  not  provided  for 
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the  perpetuation  of  this  organization,  as  such,  in  its  plan  for  a  new 
military  establishment,  which  is  now  the  subject  of  investigation  by 
Congress,  and,  at  least  by  inference,  proposes  to  allow  the  Construction 
Division  to  lapse  or  to  merge  its  functio'ns  with  certain  old-line  military 
departments  where  it  will  be  in  an  environment  entirely  foreign  to 
the  spirit  and  practice  which  has  caused  it  to  be  so  unqualified  a  success ; 
(d)  because  the  construction  work  which  this  Division  has  accomplished 
is,  for  the  most  part,  not  military  engineering  at  all,  and  the  only 
military  significance  which  it  has  is  derived  from  the  subsequent  utiliza- 
tion thereof  for  military  purposes.  There  is  no  more  reason  why  the 
construction  of  a  warehouse,  a  depot,  or  a  dock  for  the  Army  cannot  be 
executed  by  an  established  construction  organization  not  connected  with 
the  Army,  than  there  is  for  the  contention  that  a  Federal  courthouse 
should  be  constructed  by  the  Department  of  Jiistice  instead  of,  as  in  the 
past,  by  the  Supervising  Architect's  Office  of  the  Treasury;  (e)  because 
when  the  United  States  entered  the  great  war  it  was  necessary  to 
organize  the  Construction  Divisioli  under  an  extreme  emergency 
attended  by  costly  delay,  and  there  should  be  an  active  going  construc- 
tion organization  in  the  service  of  the  Government,  which,  in  the  case  of 
a  future  war,  could  be  made  to  function  at  an  instant's  notice  as  a  con- 
struction branch  of  the  military  establishment.  The  only  way  by  which 
this  can  be  accomplished  is  to  have  such  an  organization  in  active 
practice  in  peace-time  work.  • 

What  is  the  Reason  for  Including  the  Forest  Service  in  the  Depart- 
ment of  Public  Works? — While  it  is  true  that  the  science  of  forestry, 
so  far  as  its  sylvicultural  aspects  are  concerned,  is  an  agricultural 
science,  the  real  problems  of  operation  and  maintenance  of  a  National 
Forest  as  they  occur  under  the  conditions  prevailing  in  this  country  are 
more  truly  related  to  engineering  than  to  agriculture.  In  the  first 
place,  forest  reserves  are  unquestionably  public  works.  They  are 
properties  owned  by  the  Government  and  set  apart  for  public  purposes. 
The  harvesting  of  lumber,  fire  prevention,  the  construction  of  roads  and 
trails,  the  conservation  of  water,  and  the  administration  of  water 
powers  are  unquestionably  engineering  operations.  There  is  yet  a 
third  phase  of  the  subject  which  is  perhaps  more  important  than  the 
other  two  from  the  standpoint  of  efficient  pviblic  administration.  The 
Jones-Reavis  Bill  retains  within  the  proposed  Department  of  Public 
Works  certain  bureaus  of  the  Interior  Department  which  have  largely 
to  do  with  public  lands.  These  are  the  General  Land  Office,  the  Geolog- 
ical Survey,  the  National  Park  Service,  the  Reclamation  Service,  and  the 
Bureau  of  Mines.  These  Services  are  concerned  in  a  more  or  less  inti- 
mate way  with  public  land  boundaries,  surveys,  and  the  classification  of 
the  land  for  one  or  another  purpose  under  the  public  land  laws.  It  is  of 
unquestionable  advantage  and  productive  of  large  economies  to  have 
these  bureaus  under  one  roof.    The  Forest  Service,  however,  has  quite  as 
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intensive  relation  to  public  land  matters  as  has  any  of  the  other  bureaus 
previously  mentioned,  indeed,  a  far  more  intimate  relation  in  many 
respects.  Therefore,  in  view  of  the  multiplicity  of  engineering  func- 
tions necessarily  comprised  in  the  administration  of  forest  reserves, 
together  with  the  obvious  public  advantage  of  co-ordination  in  land 
administration,  there  seems  to  be  no  question  that  distinct  public 
advantage  could  be  gained  by  including  the  Forest  Service  into  the 
Department  of  Public  Works,  notwithstanding  the  fact  that  one  of  the 
important  functions  of  such  a  service  is  pure  forestry. 

Mliat  is  the  Explanation  of  Section  7  of  the  Bill  Providing  for  Pour 
Assistant  Secretanes  with  Jurisdiction  Defined? — Much  doubt  has  been 
expressed  as  to  the  ability  of  the  Government  to  secure  qualified  men  to 
accept  these  positions  of  Assistant  Secretary  at  a  compensation  of 
$7  500  per  annum.  It  is  admitted  that  such  compensation  is  inadequate, 
but  the  figure  was  determined  on  with  full  recognition  of  present  legis- 
lative expediency.  A  compensation  of  $7  500  per  annum  is  about  50% 
greater  than  the  present  average  salary  of  the  Assistant  Secretaries  of 
Federal  Departments.  A  proposal  to  increase  the  amount  over  that 
set  down  in  the  Bill  would  result  in  great  objection  and  endless  debate, 
and  grievously  endanger  the  adoption  of  the  measure.  If,  after  the 
establishment  of  the  new  Department,  it  is  found  that  qualified  men 
cannot  be  secured  at  the  compensation  named,  an  adjustment  can  be 
made  by  Congress  with  far  greater  facility  than  could  possibly  be  done 
at  present.  The  important  object  of  the  proposed  legislation  is  to  secure 
the  adoption  of  the  principle,  and  details  as  to  compensation  and 
organization  should  be  postponed  so  far  as  possible,  in  order  that  they 
shall  not  complicate  the  main  question.  A  saving  factor  is  provided  in 
that  these  Assistant  Secretaries  shall  be  included  within  the  scope  of 
Civil  Service  retirement  laws.  Such  laws  have  been  advocated  for 
nearly  a  generation,  and  the  principle  constantly  gains  strength. 
Undoubtedly,  some  suitable  law  will  be  enacted  in  the  near  future. 
Properly  qualified  men  will  in  many  cases  be  content  with  moderate 
compensation  during  active  life,  provided  they  are  assured  of  suitable 
retirement  pay  after  they  have  become  superannuated.  We  are  familiar 
with  many  notable  examples  in  the  Army  and  Navy.  Every  man  who 
enters  these  two  branches  of  the  service  faces  a  life  of  moderate  income 
supplemented  by  retirement  pay.  This  has  attracted  and  will  in  the 
future  attract  good  men  who  recognize  that  in  practically  every  other 
walk  of  life  there  can  be  no  certainty  of  income,  either  large  or  small. 
Some  good  friends  of  this  cause  have  questioned  the  plan_  in  Section 
7  concerning  the  assignment  of  duties  to  Assistant  Secretaries  accord- 
ing to  the  character  of  the  work.  They  contend  that  if  the  work  of  any 
one  Bureau  should  involve  all  the  functions  designated  in  the  section, 
that  is,  engineering,  architectural,  surveys,  and  law,  said  Bureau  would 
have  four  commanding  officers  instead  of  one,  and  confusion  and  loss 


946  ITEMS   OF   INTEEEST  [  Society  Affairs. 

of  efficiency  would  result.  This  criticism  is  a  result  of  misconception 
of  the  language.  These  Assistant  Secretaries  will  not  be  chiefs  of 
bureaus,  but  merely  arms  of  the  Secretary  of  Public  Works.  The 
chief  of  any  bureau  will,  as  at  present,  have  executive  authority  over 
all  the  operations  of  his  bureau.  His  ultimate  superior  will  be  in  all 
cases  the  Secretary  of  the  Department  of  Public  Works.  Were  it 
possible  to  secure  an  omnipotent  person  as  head  of  the  Department, 
Assistant  Secretaries  would  not  be  necessary,  but  as  at  present  the 
world  is  not  producing  omnipotent  men,  it  is  necessary  to  give  a 
Secretary  of  Public  Works  the  advantage  of  specialized,  brains.  The 
four  Assistant  Secretaries  proposed  are  in  effect  merely  additional 
lobes  of  the  Secretary's  brain  and  are  a  part  of  his  official  entity. 
Instead  of  reporting  to  an  individual,  as  is  done  under  the  present 
practice,  the  bureau  chief  will  report  to  and  take  counsel  of  a  superman. 


Engineers  in  the  Pan  American   Financial   Conference 

Those  in  charge  of  the  Second  Pan  American  Financial  Conference 
state  that  the  Engineering  Profession  will  be  well  represented  at  the 
January  conference  to  be  held  in  Washington.  Latin- American  engi- 
neers are  more  closely  connected  with  important  industrial  projects  and 
have  a  greater  command  in  matters  pertaining  to  the  developments  on 
which  they  are  working  than  is  the  case  in  the  United  States.  Our  own 
Engineering  Profession,  therefore,  may  do  well  to  study  into  the  Latin- 
American  plan  of  co-operation  between  capital  and  the  engineer.  The 
former  Assistant  Director  of  the  Bureau  of  Foreign  and  Domestic 
Commerce  has  gone  to  Central  America  to  get  definite  data  on  the 
credit  and  investment  requirements  of  Latin  America.  These  data  are 
for  the  special  use  of  the  conference. 

Legislation  to  Investigate  and   Prevent  Fires  and  Dust  Explosions 

Further  duplication  in  departmental  functions  is  now  proposed  in 
a  bill  (S.  2920)  just  introduced  in  the  Senate  to  appropriate  the  sum 
of  $100  000  to  the  Department  of  Agriculture  for  the  purpose  of  investi- 
gating causes  of  fires  and  dust  explosions  in  cotton  gins,  grain  mills, 
elevators,  warehouses,  etc.  Co-operation  of  the  State  officials  and  man- 
ufacturers is  sought,  and  practical  means  of  prevention  are  to  be 
recommended  by  the  Department.  This  is  an  excellent  plan,  but  it 
should  be  remembered  that  authority  has  long  since  been  possessed  by 
the  Bureau  of  Mines  to  do  this  work,  and  that  Bureau  has  been  able 
to  make  comprehensive  recommendations  to  improve  conditions.  The 
Bureau  of  Mines  knows  how.  Now,  because  the  subject  of  investigation 
happens  to  be  an  organic  instead  of  an  inorganic  dust,  it  is  proposed 
that  another  Department  shall  set  up  a  special  investigation  and  go  over 
much  of  the  old  ground  again. 
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Geology  and  Ground=Waters  of  San  Diego  County,  California 

The  U.  S.  Geological  Survey  has  published  Water  Supply, 
Paper  No.  U6,  entitled,  ''Ground  Water  Hydrology:  Geology  and 
Ground  Waters  of  the  Western  Part  of  San  Diego  County,  California", 
by  Arthur  J.  Ellis  and  Charles  H.  Lee,  M.  Am.  Soc.  C.  E. 

The  portion  of  this  report  prepared  by  Mr.  Lee,  who  is  the  Execu- 
tive Member  of  the  State  Water  Commission  of  California,  treats  of 
the  ground-water  hydrology  of  the  shallow  water-bearing  formations 
of  the  Pacific  Slope  of  San  Diego  County,  and  the  utilization  of 
ground-water  from  these  formations.  Complete  precipitation  records 
at  106  stations  are  presented,  together  with  a  detailed  map  of  the 
county,  with  lines  of  equal  precipitation  at  2-in.  intervals.  Inter- 
esting conclusions  are  drawn  regarding  the  quantity  of  rainfall  in  any 
season  necessary  to  produce  run-off  and  also  the  relation  of  rainfall  to 
run-off.  Evaporation  observations  are  given,  and  comparison  is  made 
between  evaporation  from  a  pan  floating  on  a  large  reservoir  sur- 
face, and  the  reservoir  surface  itself,  which  indicate  that  there  is 
little  difference  between  the  two.  Data  regarding  soil  evaporation  and 
transpiration  from  mixed  natural  vegetation  are  also  given. 

Detailed  physical  descriptions  are  made  of  the  ten  largest  under- 
ground reservoirs  of  the  region  lying  in  the  principal  river  valleys,  with 
numerous  well  logs,  geologic  sections,  records  of  well  fluctuation, 
ground-water  profiles,  and  estimates  of  average  and  safe  yield  based 
on  the  "water  table"  method.  The  tests  of  the  yield  of  individual  wells 
are  also  presented.  The  conclusion  is  drawn  that  ground-water  in  the 
San  Diego  County  river  valleys  has  very  little  movement  and  seldom 
occurs  as  underground  streams,  but  occupies  underground  reservoirs. 

Similar  data  are  presented  for  underground  reservoirs  of  the 
minor  coastal  plain  and  highland  valleys,  the  sea  terraces  adjacent  to 
San  Diego  Bay,  and  the  decomposed  granite  areas  of  the  highland. 

Tests  of  existing  pumping  plants  of  various  types  are  presented, 
which  for  working  conditions  on  the  farm,  show  pump  and  pumping 
plant  efficiency  and  the  cost  of  pumping  for  irrigation.  The  selection 
and  installation  of  pumping  machinery  is  also  discussed. 

Road  Building  Outlook  for  1920 

A  total  of  $633  000  000  is  now  in  sight  for  road-building  purposes 
during  1920.  The  Bureau  of  Koads  arrives  at  this  estimated  total 
expenditure,  as  follows:  brought  forward  from  unfinished  work, 
$165  000  000 ;  available  from  State  and  county  taxes  and  Federal  aid, 
$273  000  000 ;  one-fifth  State  and  county  bond  issues  not  before  avail- 
able, $50  000  000;  one-third  unexpended  balance  of  State  and  county 
bond  issues,  previously  available,  $45  000  000 ;  available  from  new  bond 
issues  to  be  voted  on  during  the  remainder  of  1919  and  early  part  of 
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1920,  $100  000  000.  The  United  States  Geological  Survey  will  assist  . 
the  Bureau  of  Roads  by  helping  to  stimulate  the  production  of  road- 
building  material,  if  it  can  obtain  the  funds  that  will  be  required  for 
this  purpose.  It  has  now  become  apparent  that  unless  greatly  increased 
production  of  road-building  material  is  secured  in  the  near  future, 
full  advantage  of  transix)rtation  facilities  as  well  as  the  funds  that 
are  available  cannot  be  had.  According  to  the  records  of  the  Bureau 
of  Roads  each  month  breaks  the  record  of  new  roads  started  and  com- 
pleted under  the  extensive  road-building  campaign  of  the  State  and 
Federal  Government. 

Technical  News  Bulletin  No.  31 

In  Technical  News  Bulletin  No.  31,  issued  November  5th,  1919, 
the  Bureau  of  Standards  has  compiled  a  short  description  of  its  results 
on  the  following  work:  Principles  of  Radio  Transmission  and  Recep- 
tion with  Antenna  and  Coil  Aerials;  Tests  of  Telephone  Receivers  for 
Radio  Use;  Investigation  of  Corrosion  Cables  in  St.  Louis;  Tests  of 
Reinforced  Concrete  Floor  Slabs;  Durability  of  Cement  Drain  Tile  in 
Alkali  Soil;  Effect  of  Cal  and  Calcium  Chloride  on  the  Strength  of 
Concrete;  Discoloration  Tests  of  Limestone;  Increasing  the  Speed 
and  Color  Sensitiveness  of  Photographic  Plates;  Photographing 
through  Haze  and  Smoke,  etc. 

Experimental  Work  on  Oil  Shales 

Because  of  the  enormous  quantity  of  oil  tied  up  in  the  great  shale 
deposits  of  the  United  States,  it  has  been  the  opinion  of  many  engineers 
that  the  recovery  of  the  oil  can  be  profitably  undertaken.  A  bill  has 
been  introduced  in  the  Senate  proposing  to  provide  the  Bureau  of  Mines 
with  $140  000  for  exi^erimental  work  on  oil  shales.  The  Secretary  of  the 
Interior  has  advised  the  Senate  Committee  on  Mines  and  Mining  that 
the  plan  for  the  proposed  research  work  is  necessary  to  ascertain  the 
most  profitable  way  of  recovering  the  oil.  The  bill  has  his  complete 
approval. 

A  large  initial  outlay  of  capital  will  be  necessary  in  any  projects 
organized  to  get  commercial  oil  in  this  way,  because  an  extensive  man- 
ufacturing process  is  involved.  The  importance  of  accurate  and  exten- 
sive preliminary  research  work  is  therefore  apparent.  This  source  of 
petroleum  supply  will  be  of  added  value  to  the  country  when  the  point 
is  reached  where  oil  wells  do  not  produce  sufficiently  to  meet  all  require- 
ments. One  item  of  great  importance  which  must  be  looked  to  in  the 
.future  is  the  increasing  tendency  to  use  oil  in  high-power  naval  craft. 
It  is  contemplated  that  a  supplemental  appropriation  of  about  $70  000 
per  annum  will  be  required  to  carry  on  the  necessary  research  work. 
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Publicity  Desired  for  the  National  Department  of 
Public  Works  Campaign 

Under  date  of  Wasliington,  D.  C,  September  24th,  1919,  the  Society 
has  received  the  followiiif?  communication,  signed  by  M.  O.  Leighton, 
M.  Am.  Soc.  C.  E.,  Chairman,  and  C.  T.  Chenery,  Secretary,  of  the 
Engineers',  Architects'  and  Constructors'  Conference  on  National  Pub- 
lic works: 

"Your  Society  doubtless  has  members  who  are  rather  constantly 
on  the  move  throughout  the  country  on  behalf  of  the  interest  of  the 
Society  or  public  matters  which  would  bring  them  in  touch  with  con- 
siderable groups  of  people.  If  these  men  can  be  gotten  to  make  ref- 
erences to  the  National  Public  Works  campaign  in  such  addresses  or 
speeches  as  they  might  make  it  would  be  a  very  helpful  activity.  We 
cannot  begin  to  give  the  publicity  to  this  matter  which  it  requires, 
and  are  therefore  calling  on  the  Societies  for  aid  and  counsel.  If  you 
can  arrange  for  any  of  your  members  to  help  in  the  way  which  we 
have  outlined  or  in  any  other  way  which  you  may  suggest,  we  can 
furnish  them  full  information  on  which  to  base  their  talks  and  in  as 
complete  a  form  as  they  may  desire. 

"If  we  are  to  succeed  in  this  attempt  to  create  a  National  Depart- 
ment of  Public  Works  it  will  be  because  engineers  as  a  whole  take  an 
active  interest  and  part  in  this  campaign.  Unless  such  an  interest 
and  such  a  participation  can  be  secured,  the  measure  is  doomed  to 
failure. 

"The  wider  we  can  spread  the  gospel  and  the  more  publicity  we 
can  get  for  it,  the  better  are  our  chances  of  enlisting  the  full  support 
of  the  profession.  If  the  four  Founder  Societies  put  their  shoulders  to 
the  wheel  a  general  speeding  up  of  the  entire  programme  will  result." 


National  Motor  Truck  Shows  and  Highway  Transport  Conferences 

The  Motor  Truck  Sections  of  the  20th  Annual  Automobile  Shows 
of  1920,  to  be  held  in  the  8th  Coast  Artillery  Armory,  New  York  City, 
from  January  3d  to  10th,  1920,  and  in  the  International  Amphitheatre, 
Chicago,  111.,  from  January  24th  to  31st,  1920,  will  be  the  largest  and 
most  comprehensive  exhibition  of  the  kind  ever  held.  Approximately 
125  000  sq.  ft.  of  exhibition  space  has  been  allotted  at  each  place,  and 
upward  of  seventy  makes  of  motor  trucks,  together  with  trailers,  parts, 
and  accessories  will  be  displayed.  The  gigantic  size  of  each  building 
permits  exhibitors  to  show  complete  lines  of  models  and  bodies,  which 
heretofore  has  not  been  possible. 

In  conjunction  with  these  great  motor  truck  expositions.  Highway 
Transport  Conferences  will  be  held,  with  daily  afternoon  and  evening 
sessions.  Every  important  phase  of  highway  transportation  will  be 
discussed  by  men  recognized  as  qualified  authorities  on  the  subject. 
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Various  talks  will  be  illustrated  by  motion  pictures  and  stereopticon 
slides.  There  will  be  much  of  interest  for  those  concerned  as  motor 
truck  owners  and  operators  and,  in  a  broader  sense,  those  who  merely 
have  products  and  goods  to  ship.  The  place  of  the  motor  truck  in  the 
trinity  of  transportation — railways,  waterways,  and  highways — will  be 
defined  accurately  and  authoritatively. 

Manufacturers,  distributors,  and  business  men  are  invited  to  attend 
these  shows  and  conferences,  and  tickets  will  be  sent  on  application, 
each  ticket  bearing  the  name  of  the  person  using  it.  Members  of  the 
Society  may  apply  directly  for  complimentary  tickets  to  S.  A.  Miles, 
Manager,  7  East  42d  Street,  New  York  City. 

Highway  Legislation 

The  object  of  the  Townsend  National  Highways  Bill,  recently 
introduced  in  the  Senate,  is  to  establish  and  maintain  a  National 
system  of  highways  according  to  a  National  plan  connecting  the  dif- 
ferent States  of  the  Union  and  affording  an  example  of  proper  highway 
construction  which  will  be  beneficial  to  the  States.  This  work  will  be 
directed  by  a  Federal  Commission  which  will  make  reports  annually  to 
Congress  as  to  what  is  being  accomplished.  Both  the  construction  of 
National  highways  and  the  operation  of  the  Federal  Aid  to  Good  Roads 
Act  will  come  under  the  direction  of  this  Commission. 

Senator  Townsend  has  been  asked  what  effect  the  proposed  legis- 
lation will  have  on  the  Federal  State  Aid  Law,  and  he  has  stated  that 
there  will  be  no  conflict  in  the  execution  of  these  laws  and  that  both 
should  run  along  in  their  own  channels,  except  that  the  Federal  Aid 
Law  will  be  transferred  from  the  jurisdiction  of  the  Department  of 
Agriculture  to  the  jurisdiction  of  the  Federal  Highway  Commission. 
It  is  Mr.  Townsend's  intention  to  have  the  commission  appointed  under 
the  new  law  composed  of  high  grade  men,  representing  different  sec- 
tions of  the  country,  who  have  had  ample  experience  in  road  construc- 
tion work. 

One  of  the  reasons  for  the  recent  setback  in  road  construction  work 
under  the  Federal  Aid  Law  is  the  decision  of  the  Judge  Advocate  Gen- 
eral and  the  Secretary  of  War  not  to  turn  over  more  motor  equipment 
to  the  States  for  their  construction  work.  The  Military  Affairs  Com- 
mittee has  just  completed  a  hearing  and  perfected  a  bill  giving  author- 
ity to  turn  over  this  material  promptly.  The  new  bill  is  worded  so 
that  existing  difficulties  between  the  War  Department,  the  Department 
of  Agriculture  and  the  State  Commissions  have  been  ironed  out,  and  it 
is  contemplated  that,  as  soon  as  this  legislation  can  be  passed,  the 
material  will  be  promptly  made  available  for  road  construction  work. 

Some  States,  especially  through  the  South,  have  been  greatly 
hindered  in  their  road-building  work,  due  to  the  lack  of  freight  cars  to 
transport  their  road-building  material  and  equipment. 


Oct.-Nov.-Dec,  1910. J  itkMS  OF  INTEBEST  951 

Technical   Men  for  the  Consular  Service 

For  the  coming  consular  examinations  the  officials  of  the  State 
Department  have  expressed  the  hope  that  a  considerable  number  of 
technical  men  will  take  the  examination.  The  Department  recognizes 
that  the  interests  of  the  United  States  will  be  served  best  if  technical 
men  are  made  available  through  these  examinations  for  vacancies  at 
points  where  their  training  will  be  of  special  value. 

The  salaries  in  this  service  have  been  notoriously  unattractive,  and 
the  Department  recognizes  that  the  salary  scale  is  more  inadequate 
now  than  it  ever  has  been,  as  a  result  of  which  the  United  States  has 
lost  much  prestige  in  many  communities  where  properly  qualified 
Americans  cannot  be  induced  to  accept  positions.  The  Department 
now  wants  retired  engineers  and  other  technical  men  who  are  in  a 
position  to  put  something  into  the  service  to  take  these  consular 
examinations  in  which  they  can  undoubtedly  qualify  for  the  best  posi- 
tions obtainable. 

Industrial  engineers  who  passed  the  consular  examinations  would 
be  assigned  to  industrial  centers  of  Europe  or  South  America. 
Mining  engineers,  chemists,  electrical  engineers,  etc.,  would  be  assigned 
to  industrial  centers  requiring  special  training.  The  consular  examina- 
tions will  be  held  in  the  late  fall  or  early  winter.  No  definite  date  has 
been  fixed  as  yet. 

Individual  Responsibility  on  the  Part  of  Voters  Urged 
to  Solve  National  Problems 

Personal  responsibility  on  the  part  of  voters  was  the  keynote  of  an 
address  made  on  September  18th,  1919,  at  the  International  Chautauqua 
Conference  on  Democracy  and  Eeconstruction,  at  Chicago,  111.,  by  John 
T.  Pratt  of  New  York,  Chairman  of  the  National  Budget  Committee. 
Mr.  Pratt  pointed  out  that  problems  centering  about  the  high  cost  of 
living,  the  League  of  Nations,  and  other  questions  of  the  day,  could 
be  solved  more  readily  if  voters  took  a  more  active  interest  in  National 
affairs. 

As  a  medium  through  which  National  economy  and  thrift  may  be 
assured,  Mr.  Pratt  dwelt  on  the  necessity  for  a  National  Budget 
System.  Consideration  of  such  system  has  been  delegated  to  select 
committees  of  the  House  and  Senate,  which  are  expected  to  report  on 
six  budget  bills  and  five  resolutions  early  this  winter. 

Mr.  Pratt  stated  that  the  Chief  Executive  of  the  nation  should  be 
responsible  for  the  annual  estimates  of  expense  made  by  the  various 
departments  of  Government.  He  said  that  these  estimates  should  be 
drawn  up  by  a  Bureau  of  the  Budget,  a  permanent  body  of  experts,  who 
would  confer  with  department  heads  before  allotting  appropriations. 
An  Accounting  Department,  wholly  responsible  to  Congress,  should  be 
given  power  of  audit  of  all  funds  appropriated,  he  added. 
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American  Engineering  Standards  Committee 

At  a  meeting  of  the  American  Engineering  Standards  Committee 
held  in  the  Engineering  Societies  Building  on  September  18th,  1919, 
the  following  resolutions  were  adopted  and  the  Secretary  was  instructed 
to  take  the  necessary  steps  to  put  them  into  effect : 

Whereas:  An  invitation  dated  June  5th,  1919,  has  been  received 
from  the  British  Engineering  Standards  Association  requesting  the 
American  Engineering  Standards  Committee  to  arrange  for  a  confer- 
ence on  the  Standardization  and  Unification  of  Screw  Threads  in 
Great  Britain  and  the  United  States  of  America,  and  with  this  object 
asking  the  American  Engineering  Standards  Committee  to  bring  the 
matter  before  the  National  Screw  Thread  Commission  now  sitting  in 
America,  and  in  due  course  communicate  the  result  to  the  British 
Engineering  Standards  Association;  and 

Whereas:  The  National  Screw  Thread  Commission  through  its 
Chairman,  Dr.  S.  W.  Stratton,  has  expressed  its  willingness  to  co- 
operate in  every  possible  way  with  the  American  Engineering  Standards 
Committee,  be  it 

Resolved:  First,  that  the  American  Engineering  Standards  Com- 
mittee accept  the  invitation  of  the  British  Engineering  Standards 
Association,  and  that  the  Secretary  be  instructed  to  inform  that  Asso- 
ciation of  this  action  and  to  express  the  hope  that  this  co-operation 
may  lead  to  a  universal  agreement  on  this  subject. 

Resolved:  Second,  that  to  this  end.  The  American  Society  of 
Mechanical  Engineers  and  the  Society  of  Automotive  Engineers  be 
requested  to  act  as  Joint  Sponsor  Societies  and  organize  a  Sectional 
Committee  on  the  Standardization  and  Unification  of  Screw  Threads, 
to  confer  with  the  National  Screw  Thread  Commission  now  sitting 
in  the  United  States,  and  finally  to  communicate  the  result  to  the 
American  Engineering  Standards  Committee. 

Railroad  Statistics 

The  railroads  have  at  last  shown  a  net  gain  to  the  Government. 
The  operating  results  for  July,  1919,  of  practically  all  Class  1  railroads 
and  terminal  companies  under  Federal  operation  indicate  that  this  net 
gain  will  run  to  approximately  $2  000  000.  The  net  operating  income 
for  July,  1919,  was  about  $77  000  000.  The  indicated  net  gain  to  the 
Government  for  July  is  obtained  after  allowing  one-twelfth  of  the 
annual  rental  due  the  railroads.  The  net  loss  to  July  31st,  1919,  was 
$290  526  307.  The  falling  off  in  freight  business,  as  compared  with 
1918  and  1917,  continues  to  be  an  important  factor,  but  July,  1919, 
shows  a  slight  improvement  over  June,  in  the  actual  business  handled. 
The  percentage  of  decrease  compared  with  the  same  month  of  1918  and 
1917  is  also  less  than  in  June.  The  preliminary  reports  on  passenger 
traffic  during  July  indicate  a  substantial  increase  over  June,  1918, 
which  practically  offsets  the  decrease  in  freight  traffic. 
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New' Jersey  Ship  Canal   Project  Is   Endorsed 

At  the  monthly  meeting-  of  the  Chamber  of  Commerce  of  the  State 
of  New  York  on  November  6th,  1919,  the  Cliamber  went  on  record  as 
favoring  the  construction  of  a  sea-level  canal  across  the  State  of  New 
Jersey  from  Morgan,  on  Raritan  Bay,  to  Bordentown,  on  the  Dela- 
ware Kiver,  as  a  great  benefit  to  New  York  through  the  linking  together 
of  inland  waterways  and  resultant  economies.  The  Chamber  adopted 
a  resolution  to  this  effect,  which  was  presented  by  Delos  W.  Cooke, 
Chairman  of  the  Committee  on  Internal  Trade  and  Improvements  of 
the  Chamber,  after  sharp  debate  and  opposition. 

The  Chairman  of  the  New  York-New  Jersey  Port  and  Harbor 
Development  Commission  has  stated  that,  "with  this  canal  dug,  with 
the  Chesapeake  and  Delaware  Canal  improved  by  the  Gov-ernment,  it 
will  be  possible  to  conduct  navigation  on  inland  waters  from  Norfolk, 
Newport  News,  Baltimore,  and  other  ports  on  Chesapeake  Bay  to  Phil- 
adelphia and  the  port  of  the  Delaware  Bay  and  River,  to  the  Port  of 
New  York,  thence  through  the  New  York  State  Barge  Canal  to  the 
Great  Lakes;  or  from  the  Port  of  New  York  through  Long  Island 
Sound,  and  the  Cape  Cod  Canal  to  the  Port  of  Boston,  all  in  protected 
waters.  The  distance  from  Philadelphia  to  New  York  by  water  at  the 
present  time,  for  vessels  drawing  more  than  7  ft.,  is  274  miles.  The 
distance  via  the  proposed  canal  would  be  87  miles." 

Cuban  National  Census  Board  Includes  ^n  Engineer 

In  a  new  Census  Law,  recently  promulgated  in  Cuba,  all  operations 
are  supervised,  appointments  of  the  principal  officers  are  recommended, 
and  all  others  approved,  by  a  National  Census  Board,  provided  for  in 
the  Law. 

On  account  of  political  agitation  in  the  country,  and  due  to  the 
fact  that  new  electoral  lists  were  to  be  made  part  of  the  work,  it  was 
considered  necessary  to  have  all  Census  operations  free  from  political 
partisanship  or  Government  influence.  The  Board  was  to  be  composed 
of  three  members  as  follows :  one,  to  be  the  president,  from  the  Supreme 
Court  of  Justice ;  another  from  the  National  L^niversity  of  Havana ;  and 
the  other  from  the  "Sociedad  Cubana  de  Ingenieros",  a  National  engi- 
neering society,  each  of  these  members  to  be  elected  by  his  respective 
association. 

The  resident  members  of  the  Engineering  Society  at  a  special  meet- 
ing elected  Francisco  Gaston,  Assoc.  M.  Am.  Soc.  C.  E.,  as  their 
representative  on  the  Board.  Mr.  Gaston  is  a  Civil  Engineer,  a 
graduate,  in  1902  of  the  University  of  Notre  Dame,  at  Notre  Dame, 
Ind.  Most  of  his  work  has  been  for  the  Public  Works  Department  of 
Cuba,  and  he  has  contributed  largely  to  the  activities  of  the  Engineer- 
ing Society  and  its  monthly  Review. 
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Structural    Laboratory    Investigations    in    Reinftfrced    Concrete 

The  Concrete  Ship  Section  of  the  Emergency  Fleet  Corporation 
carried  on  a  very  extensive  series  of  tests  on  reinforced  concrete,  which 
were  subsequently  carried  further  by  the  U.  S.  Bureau  of  Standards. 
A  comprehensive  digest  of  the  results  of  these  investigations  has  been 
given  in  the  Proceedings  of  the  American  Concrete  Institute,  Vol.  15, 
1919.  On  noting  the  importance  of  this  research  work,  the  National 
Service  Committee  of  Engineering  Council  asked  the  Director  of  the 
Bureau  of  Standards  what  the  prospects  were  of  having  this  entire 
line  of  research  analyzed,  reported,  and  printed  for  distribution,  as  the 
matter  appeared  to  be  one  of  exceeding  importance  to  the  Engineering 
Profession.  The  Bureau  of  Standards  has  just  advised  that  it  desires 
to  have  this  investigation  fully  reported  for  the  benefit  of  the  Engineer- 
ing Profession,  and  has  assured  Engineering  Council  that  the  work 
will  be  pushed  as  much  as  possible. 


Engineers  Give  a  Dinner  to  Herbert  C.  Hoover 

To  celebrate  his  home-coming  after  his  strenuous  labors  as  Com- 
missioner for  Eelief  in  Belgium  and  other  wartime  activities,  a  recep- 
tion and  dinner  was  given  to  Herbert  Clark  Hoover,  M.  Am.  Soc.  C.  E., 
by  1  200  engineers  at  the  Hotel  Waldorf-Astoria,  New  York  City,  on 
the  evening  of  September  16th,  1919. 

The  invitations  were  issued  by  the  American  Institute  of  Mining 
and  Metallurgical  Engineers,  of  which  Mr.  Hoover  is  a  member. 
Mr.  Edward  B.  Sturgis  was  Chairman  of  the  Dinner  Committee  and 
Mr.  B.  B.  Thayer  was  Chairman  of  the  Reception  Committee. 

Mr.  Hoover  has  accepted  the  nomination  to  the  Presidency  of  the 
American  Society  of  Mining  and  Metallurgical  Engineers. 

American  Association  for  the  Advancement  of  Science 

The  American  Association  for  the  Advancement  of  Science  and 
many  National  scientific  societies  affiliated  with  it,  will  hold  its  72d 
meeting  in  St.  Louis,  Mo.,  from  December  29th,  1919,  to  January  3d, 
1920,  under  the  auspices  of  the  Washington  University  and  other  edu- 
cational institutions  of  the  city.  Dr.  Simon  Flexner,  of  the  Rocke- 
feller Institute  for  Medical  Research,  will  preside.  The  address  of 
the  retiring  president  will  be  given  by  Dr.  John  Merle  Coulter,  of  the 
University  of  Chicago,  at  the  opening  general  session  of  the  Associa- 
tion. This  meeting  of  the  Association,  which  was  established  in  1848, 
will  be  marked  by  a  programme  devoted  very  largely  to  definite  work- 
ing problems  of  reconstruction. 
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New    York=New   Jersey    Vehicular    Tunnel 

An  interstate  treaty  providing  for  the  construction  of  the  $12  000  000 
vehicular  tunnel  under  the  Hudson  River,  was  signed  in  New  York  City 
on  September  27th,  1919,  by  the  Bridge  and  Tunnel  Commissions  of 
New  York  and  New  Jersey.  Engineering  staffs  are  already  at  work  on 
plans  for  the  tube,  the  two  States  having  appropriated  $1  000  000  each 
for  preliminary  work. 

The  contract  just  signed  is  substantially  that  prepared  under  the 
supervision  of  the  New  Yor-k  State  Commission  and  submitted  to  the 
New  Jersey  Commission  last  May.  This  contract  was  required  by  an 
act  of  the  Legislature. 

It  provides  for  the  joint  construction,  operation,  repair,  and  main- 
tenance of  the  tunnel,  subject  to  appropriations  to  be  made  from  time 
to  time  by  the  Legislatures  of  the  two  States.  No  franchise  or  right  can 
be  given  to  a  public  service  corporation  to  operate  trolleys  or  subway 
lines  through  the  tunnel  except  with  the  approval  of  the  Governors  and 
Legislatures  of  the  two  States.  In  the  event  that  either  State  shall 
attempt  to  tax  the  income  arriving  from  the  operation  of  the  tunnel  or 
the  property  acquired  in  its  construction,  that  tax  is  to  be  paid  out 
of  the  share  of  the  tolls  which  may  be  due  or  owing  to  the  State  levying 
the  tax.    The  title  of  the  tunnel  is  to  be  in  the  States  jointly. 

A  default  clause  in  the  contract  empowers  either  State  to  complete 
the  tunnel  and  collect  the  tolls  on  both  sides  of  the  river  until  it  has 
been  reimbursed  to  the  full  amount  of  its  expenditures,  including 
interest.  The  inclusion  of  such  a  clause  was  deemed  necessary,  for  the 
reason  that  neither  State  is  obligated  beyond  the  appropriations  that 
may  be  made  from  time  to  time  by  the  Legislatures,  and,  so  far,  each 
has  provided  but  $1  000  000,  without  a  contractual  requirement  to  pro- 
vide further  funds. 

The  contract  also  provides  that  either  State  may  submit  it  to  the 
Congress  of  the  United  States  for  ratification. 

The  New  York  State  Bridge  and  Tunnel  Commission  includes 
Gen.  George  R.  Dyer,  Chairman ;  E.  W.  Bloomingdale,  Vice-Chair- 
man; McDougall  Hawkes,  A.  J.  Shamberg,  Grover  A.  Whalen,  Com- 
missioner of  Plants  and  Structures,  and  Frank  M.  Williams,  State 
Engineer  and  Surveyor.  Morris  M.  Frohlich  is  Secretary  and  Paul 
Windels,  27  Pine  Street,  New  York  City,  Counsel. 

The  personnel  of  the  New  Jersey  Interstate  Bridge  and  Tunnel 
Commission  comprises  Weller  H.  Noyes,  Chairman;  Samuel  T.  French, 
Vice-Chairman;  Palmer  Campbell,  T.  Albeus  Adams,  Theodore 
Boettger,  Thomas  J.  S.  Barlow,  Daniel  F.  Hendrickson,  Richard  T. 
Collings  and  E.  Morgan  Barradale,  Secretary.  Counsel  to  the  New 
Jersey  Commission  is  former  Senator  Emerson  L.  Richards,  of  Atlantic 
City,  N.  J. 
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Investigation  of  Fatigue  of  Metals 

An  investigation  of  fatigue  phenomena  in  metals  under  repeated 
stress  has  just  been  started  under  the  joint  auspices  of  the  National 
Research  Council,  Engineering  Foundation,  and  the  Engineering 
Experiment  Station  of  the  University  of  Illinois.  The  Engineering- 
Foundation  is  providing  $15  000  for  two  years  for  this  investigation, 
and  the  Engineering  Division  of  the  National  Research  Council  is 
acting  in  an  advisory  capacity,  largely  through  its  Committee  on 
Fatigue  Phenomena  in  Metals.  The  experimental  work  is  being  done 
in  the  laboratories  of  the  Engineering  Experiment  Station  of  the 
University  of  Illinois,  under  the  immediate  direction  of  Prof.  H.  F. 
Moore,  Research  Professor  of  Engineering  Materials  and  Chairman  of 
the  Committee  mentioned.  Plans  are  laid  for  a  two  years'  programme 
of  tests,  and  apparatus  and  material  are  already  arriving.  It  is  hoped 
to  secure  considerable  data  on  tests  of  various  metals,  including  a 
number  of  tests  of  each  metal  to  100  000  000  reversals  of  stress.  It  is 
hoped  to  study  the  various  short-time  physical  tests  which  are  used 
for  metals,  such  as,  the  impact  test,  magnetic  analysis,  and  short-time 
bending  tests,  to  see  whether  any  of  them  give  reliable  indices  of  the 
ability  of  the  metal  to  resist  fatigue  under  millions  of  repetitions  of  low 
stress.  It  is  hoped  that  some  reliable  commercial  test  for  this  important 
property  may  be  developed  by  this  investigation.  A  test  party  of  four 
or  five  persons  is  being  organized,  and  the  University  of  Illinois  is 
fitting  up  a  special  laboratory  with  about  2  500  sq.  ft.  of  floor  space 
for  the  use  of  this  investigation. 

Fellowships  in  Highway  Engineering 

The  University  of  Michigan  offers  two  fellowships  in  Highway 
Engineering,  as  follows: 

The  Detroit  Edison  Fellowship  in  Highway  Engineering  which  has 
been  renewed  after  suspension  during  the  war.  This  fellowship  is  the 
gift  of  the  Detroit  Edison  Company  and  pays  the  holder  $500  per  year 
with  an  allowance  of  $100  for  expenses.  The  subject  to  be  investigated 
is  Moderate-Cost  Country  Roads. 

The  R.  C.  Chapin  Fellowship  in  Highway  Engineering  which  is 
also  renewed  following  suspension  during  the  war.  This  fellowship  was 
given  by  Mr.  R.  D.  Chapin,  of  Detroit,  Mich.,  President  of  the  Hudson 
Motor  Car  Company  and  is  offered  to  provide  for  the  study  of  Hard- 
Surface  Roads  and  Pavements.  It  pays  $500  iier  year  with  $100  for 
expenses. 

A  Fellow  must  have  a  Bachelor's  Degree  in  Civil  Engineering  from  a 
college  of  recognized  standing,  he  must  enroll  as  a  candidate  for  the 
degree  of  Master  of  Science  in  Engineering,  and  be  in  residence  at  the 
University  for  eight  months. 
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American    Concrete    Pipe   Association 

The  Annual  Convention  of  the  American  Concrete  Pipe  Associa- 
tion will  be  held  at  Chicago,  111.,  on  February  20th  and  21st,  1920. 
Sectional  meetings  are  to  be  held  in  committee  rooms  of  the  Great 
Northern  Hotel,  but  the  main  Convention  will  assemble  in  the  lecture 
room  of  the  Western  Society  of  Engineers,  Monadnock  Building,  across 
the  street  from  the  Great  Northern.  One  section  of  the  Convention 
will  be  subdivided  into  the  three  main  groups  represented  in  the  Asso- 
ciation— drain  tile,  reinforced  pipe  and  sewer  pipe.  The  annual  dinner 
and  entertainment  will  tak'e  place  at  the  Great  Northern  Hotel  on 
I'riday  evening,  February  20th. 

A  New  Arabian  Railway 

A  railway  from  Aden,  the  principal  port  in  Arabia,  to  Laby,  the 
capital  of  the  Abdali  Tribe  in  Southwestern  Arabia,  has  recently  been 
opened.  It  is  30  miles  long  and  was  built  by  British  engineers,  the 
first  4  miles  having  been  constructed  under  shell  fire  by  the  Turks.  It 
is  now  opened  for  passenger  and  freight  traffic,  and  one  train  per  day 
each  way  is  operated  and  the  road  is  well  patronized.  It  is  said  to  take 
the  place  of  500  camels. 


EUROPEAN  NOTES 

The'following  notes  relative  to  reconstruction,  etc.,  in  Belgium  and 
France,  and  industnal  progress,  etc.,  in  Great  Britain  and  elsewhere, 
Itave  been  contributed  by  W.  E.  Woolley,  Assoc.  M.  Am.  8oc.  C.  E.,  of 
London,  England,  who  is  also  a  Corresponding  Member  of  the  Associa- 
tion of  Liege  (Belgium)  Architects. 


Engineers  and  Architects  Co=Operate  to  Revive  Agriculture 
in  Belgium 

Great  efforts  are  being  made  to  revive  agriculture  in  Belgium. 
Belgian  engineers  and  architects  helped  to  organize  an  important 
exhibition  held  at  the  Palais  d'Egmont,  Brussels,  in  September,  1919, 
with  the  assistance  of  the  Belgian  Ministry  of  Agriculture,  which  was 
followed  by  an  important  conference.  Agricultural  work  during  the 
war  was  dealt  with,  as  well  as  its  reconstruction.  Models  and  plans 
of  various  types  of  farm  and  country  houses  were  shown,  which  were 
considered  suitable  to  improve  and  revive  agriculture,  and  proper 
drainage,  sewerage,  and  sanitation  were  also  dealt  with.  It  appears  that 
during  the  war  many  farmhouses  were  erected  and  farms  formed. 
Each  Belgian  Province  participated  in  the  Exhibition, 
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The  Damage  and  the  Work  of  Reconstruction  in  the 
Province  of  Hainaut,  Belgium 

L'Tndex>endance  Beige,  of  recent  date  states,  that  one  is  forced  to 
acknowledge  that  an  enormous  effort  has  been  attempted,  and  that  con- 
siderable work,  realized  in  a  time  relatively  short,  has  permitted  the 
amelioration,  in  a  surprising  fashion,  of  the  condition  of  Hainaut 
Province,  Belgium. 

The  roads  and  railways  were  submitted  during  the  German  occupa- 
tion to  a  tremendous  military  traffic,  and  the  retreat  of  the  German 
bands,  September-October,  1918,  multiplied  in  unheard  of  fashion  the 
difficulties  of  transport  of  material  and  precipitated  on  all  the  roads 
enormous  quantities  of  heavy  carrying  contrivances. 

In  addition,  at  the  commencement  of  the  Armistice,  rearguards 
blew  up  the  roads,  bridges,  and  railways  in  all  the  southwestern  portion 
of  the  Province  to  beyond  Mons,  with  large  high-explosive  bombs,  sunk 
2  m.  in  the  ground,  causing  excavations  from  8  to  9  m.  in  diameter  by  4 
to  6  m.  deep.  The  work  of  destruction  was  accomplished  for  the  most 
part  with  a  minimum  of  effort  and  caused  a  maximum  of  damage. 

In  certain  parts,  notably  in  the  region  of  Tournai,  the  German  rear- 
guards had  obstructed  the  canals  and  the  navigable  waterways,  in  order 
to  create  inundations  and  paralyze  navigation  for  a  long  time.  All 
the  locks  were  blown  up.  On  the  railways,  explosives  placed  on  each 
rail-joint  dislocated  the  permanent  way,  and  it  was  only  the  small 
non-navigable  waterways  which  were  not  submitted  to  this  systematic 
destruction. 

All  the  region  south  of  the  Armistice  line  (Pecq,  Ath,  Grosage, 
Mons,  Eoisin,  Chimay)  was  thus  destroyed  after  the  German  retreat. 
They  disemboweled  the  Province  by  dynamite  and  dislocated  the  district 
as  by  an  earthquake  shock,  to  recover  afterward  quivering,  with  its 
villages  shaking  or  tottering,  showing  houses  in  ruins,  roads  destroyed, 
excavations  of  vast  craters  bordered  by  crumbling  walls,  railways 
devastated,  and  canals  with  banks  staved  in  and  bridges  demolished. 
The  spectacle  was  that  of  a  region  in  ruins  after  a  cataclysm.  The 
havoc  defied  description. 

Since  the  Armistice,  English  troops  have  taken  pride  in  clearing 
the  roads  constructing  provisional  works,  and  rendering  serviceable 
the  principal  lines  of  railway. 

In  January,  1919,  the  railway  from  Mons  to  Quievrain  was  repaired, 
and,  section  by  section,  that  of  Tournai  was  added  to  the  circulation. 

The  demobilization  has  not  permitted  the  English  troops  to  continue 
to  do  much.  The  Public  Administrations  (Eailways,  Bridges  and 
Roads,  Provinces,  and  Communes),  found  labor  which  was  unemployed, 
and  a  great  amount  of  work  was  thus  carried  out  in  the  neighborhood 
of  Charleroi.  and  in  the  Borinage. 
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For  the  past  six  months,  the  activity  has  been  indeed  very  great  on 
the  essential  ways  of  communication.  Legions  of  workmen  have  taken 
in  hand  the  paving  works  and  metaling  along  the  routes  from  Binche 
to  Bois-Bourdon,  from  Liege  to  Mons,  from  Brussels  by  Mons  to 
Valenciennes,  from  Mons  to  Maubeuge,  from  Charleroi  to  Tirlemont, 
to  the  main  roads  of  Mons,  Tournai,  and  Charleroi. 

The  method  of  work  that  has  prevailed  is  that  called  "a  bordereau 
de  prix"  (literally  translated,  A/C  of  price  =  day  work). 

One  work  alone,  the  putting  into  a  proper  state,  of  the  route  from 
Mons  to  Maubeuge,  is  beiHg  done  by  American  contract  (amount 
100  000  francs).  Work  is  in  course  of  execution  on  the  route  from 
Binche  to  Bois-Bourdon  (200  000  francs),  this  is  three-quarters  finished. 
The  route  from  Liege  to  Mons  begun  at  the  end  of  April  is  now  being 
completed  (34  000  francs) ;  that  from  Mont  St.  Jean  to  Bray-les- 
Binche,  begun  in  March,  is  finished  (30  000  francs).  The  road  from 
Renaix  to  Lessines,  with  new  paving  and  vast  repairs,  is  nearly  finished 
after  three  months'  work  (25  000  francs). 

The  section  Brabant-Cateau  is  divided  into  portions  (172  000, 
212  000,  and  234  000  francs) ;  the  section  from  Boussu-Quievrain  is 
similarly  divided  into  three  portions,  (161650,  144  000,  and  93  000 
francs),  and  the  work  is  completed.  The  section,  Brussels-Lille,  five 
portions,  will  cost  about  1 330  000  francs.  The  cross-road  at  Ath 
(40  000  francs)  and  the  road  from  Ath  to  Leuze  (86  000  francs),  are 
finished.  That  of  the  road  from  Soignies  to  Mariemont  was  undertaken 
in  February,  1919  (40  000  francs). 

In  April,  the  work  of  putting  in  order  the  route  from  Hornu  to 
Barry  was  begun.  It  was  finished  in  July  (18  000  francs).  The  route 
from  Ville-Pommeroeul  to  Eoisin  (30  600  francs)  is  in  course  of  com- 
pletion; also,  that  from  Frameries  to  Bois-Bourdon  (31000  francs). 
A  section  of  the  route  from  Mons  to  Valenciennes  (11  000  francs)  is 
half  finished.  The  section  from  Charleroi-Epinois,  of  the  route  from 
Liege  to  Mons,  by  Charleroi  and  ISTamur,  is  finished. 

The  repairing  of  the  route  from  Mons  toward  Rocroy,  by  Beaumont 
and  Chimay,  commenced  in  March,  is  finished  (18  000  francs). 

Besides  these  works,  which  are  of  State  domain,  there  are  those 
which  are  provincial  and  municipal,  and  which  are  valued  at  13  869  825 
francs  on  the  basis  of  1914  prices;  this  is  understood  to  include  non- 
navigable  waterways. 

The  cost  for  urban  roads  and  repairs  to  water  supplies  will  be 
2  500  000  francs  and  repairs  to  sewers  will  entail  an  expense  of  more 
than  500  000  francs. 

The  works  are  undertaken  by  the  contractors  of  the  Province,  except 
those  which  were  first  taken  in  hand  by  the  Communes. 

Among  other  works  undertaken  by  the  Province  may  be  noted  the 
putting  into  good  order  of  the  system  of  sewers  of  Tournai,  which 
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were  seriously  damaged.  This  is  nearly  completed,  and  repairs  are  now 
being  effected  to  the  damaged  water  distributions  of  Calonne,  Bon- 
Secours,  and  Dours  (300  000  francs). 


Belgian  Town  Planning  Information 

A  big  exhibition  is  being  organized  at  Liege,  Belgium,  for  February, 
1920,  by  the  Association  des  Architectes  de  Liege,  U.  P.  A.  Lg. 
(Belgium).  The  Association  will  exhibit  any  drawings,  models,  etc., 
illustrating  engineering,  architectural,  and  other  matters  in  connection 
with  town  planning  and  allied  subjects.  These  should  preferably  show 
planning  and  construction  suitable  for  Belgium.  M.  A.  Snyers, 
Architecte  diplome.  President,  Association  des  Architectes,  of  62  rue 
Louvres,  Liege,  is  President  of  the  Exhibition,  while  the  General  Secre- 
tary is  M.  Maurice  Legrand,  44  rue  Darches,  Liege.  A  similar  exhibi- 
tion was  held  at  Brussels  during  September,  1919. 

In  regard  to  the  Liege  Exhibition,  it  has  been  decided  to  display 
plans  showing  the  proposed  reconstruction  and  remodeling  of  the  city 
and  its  environs,  models  of  new  bridges  to  be  constructed,  and  plans 
and  models  of  various  garden  cities  to  be  erected  on  the  outskirts. 

The  Organizing  Committee  reports  that  it  has  the  co-operation  and 
assistance  of  engineers,  surveyors,  etc.,  holding  official  posts,  and  burgo- 
masters of  the  adjoining  towns.  Further,  the  Committee  reports  that 
it  has  been  engaged  on  the  problem  of  the  reconstruction  of  Vise  (where 
the  German  Armies  entered  Belgium),  during  the  past  four  years,  and 
has  had  the  assistance  of  MM.  Jacquemin,  Ingenieur  des  Ponts  et 
Chaussees,  and  Vercheval,  Ingenieur  des  Chemins  de  Fer  de  I'Etat. 

The  new  railway  track  constructed  by  the  Germans  in  the  vicinity  is 
to  be  preserved,  also  the  station  at  Vise,  but  many  new  tracks  are  to  be 
constructed  in  the  district,  the  Meuse  is  to  be  canalized,  and  a  number 
of  bridges  are  to  be  erected. 


Reconstruction   of  France 

There  is  to  be  a  permanent  exhibition  at  Paris,  (rue  Louis-le- 
Grand),  known  as  the  "Renaissance  des  Cites".  The  aim  of  the  pro- 
moters is  to  show  what  can  be  done  on  town-planning  lines  to  restore 
the  damaged  towns  of  France,  and  to  embellish  others.  Plans  of 
Chauny,  photographs  of  Noyon  taken  from  an  aeroplane,  and  plans 
for  extensions  to  Paris,  are  some  of  the  exhibits  already  placed.  There 
are  also  documents  dealing  with  the  land  registry  and  types  of  work- 
men's houses,  by  Greber,  Architect.  The  text  of  the  Town-Planning 
Conferences  held  at  the  "Societe  Francaise  des  Urbanistes",  are  being 
published  in  English. 
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Housing  Problem  in  England 

Sir  Charles  Tamlin  Kutheii,  O.B.E.,  Member  of  the  Council  of 
the  Society  of  Architects,  read  a  paper*  before  that  body  on  October 
16th,  1919,  in  which  he  pointed  out  that  even  if  the  brick  output  is 
increased  250%,  it  will  be  15  or  20  years  before  the  present  shortajje 
can  be  made  good.  He  proposed  wooden  houses  as  a  remedy,  and 
stated  that  they  have  a  life  equal  to  that  of  the  majority  of  brick 
houses,  and  that  they  were,  of  course,  cheaper.  He  had  effected  a  saving 
of  about  £125  on  one  he  had  built.  Figures  prove  that  more  than  a 
quarter  of  the  population,  or  more  than  7  000  000  persons  in  England, 
are  improperly  housed.  He  estimated  that  supposing  the  housing  problem 
to  be  satisfactorily  dealt  with  during  the  next  five  years,  a  total  of 
1  044  000  iiouses  should  be  built,  or  considerably  more  than  200  000 
annually.  Supposing  25  000  bricks  were  required  per  house,  it  would 
mean  that  5  000  000  000  bricks  would  be  required  per  annum.  In  order 
to  obtain  this  output,  all  other  work  would  have  to  cease  for  the  period, 
or  the  number  of  workmen  engaged  would  have  to  equal  2^  times  the 
number  engaged  in  pre-war  days.  Even  considering  this,  it  is  likely 
that  15  or  20  years  will  elapse  before  the  actual  shortage  is  remedied. 

We  have  been  told  that  the  supply  will  always  meet  the  demand.  In 
this  particular  case,  the  demand  is  not  for  houses  at.  any  cost,  but  for 
houses  at  or  below  a  certain  cost,  hence,  the  absence  of  supply.  If  a 
grave  National  calamity  was  to  be  averted.  Sir  Charles  considered  the 
following  to  be  the  five  main  points  in  house  erection:  Eapidity  of 
co'nstruction,  weather-proof  qualities,  stability,  durability,  and  cost. 

The  figures  already  stated  point  out  the  impossibility  of  erecting 
brick  houses,  or  slow-built  English  types  of  houses.  Sir  Charles  had 
studied  the  methods  in  vogue  in  America  and  Canada,  for  some  time, 
and  had  noted  that  many  thousands  of  timber-built  houses  erected  in 
America  have  lasted  satisfactorily,  and  have  had  a  life  equal  to  the 
majority  of  the  brick  houses  of  Great  Britain.  He,  therefore,  made  a 
demonstration  of  rapid-house  erection  near  Swansea,  South  Wales. 
The  houses  are  typical  examples  of  American  dwelling  construction, 
adapted  to  English  tastes.  The  foundations  are  of  brick,  with  a 
bitumen  damp-course,  and  the  framework  is  of  wood.  A  shield  of 
stucco-board  is  secured  to  the  framework.  This  consists  of,  first,  a 
fibrous  board  on  which  a  second  material — a  thick  layer  of  asphalte 
mastic — is  applied,  and  the  third  consists  of  wooden  dovetailed  lathes 
embedded  under  great  pressure  into  the  first  two.  He  claims  for  this 
construction  a  thoroughly  damp-proof,  warm,  and  vermin-proof  build- 
ing. The  external  finish  is  stucco,  and  the  appearance  is  similar  to 
that  of  an  ordinary  brick  house  with  a  cement  stucco  finish.  The-  cost 
of  one  of  the  houses  has  been  £125  less  than  that  of  a  similar  house 
of  11-in.  hollow  brickwork.    The  house  was  completed  in  30  days. 

*  "A  New  System  of  House  Building". 
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Belgian  Information 

The  Belgian  Government,  sadly  in  want  of  means  of  transport,  has 
decided  to  acquire  675  locomotives,  375  to  be  ordered  from  America, 
125  from  England,  and  175  to  be  constructed  in  Belgium.  The  125 
English  locomotives  will  be  those  which  have  been  in  use  on  the  front 
during  the  war.  In  addition,  9  000  wagons  are  to  be  purchased  from 
England. 

The  industrial  region  of  Charleroi,  Belgium,  has  been  visited  by 
Mr.  Morgan,  the  American  Commissioner,  who  has  made  proposals 
to  the  Belgians  for  credits  necessary  for  the  restoration  of  factories 
in  that  region. 

Antwerp,  which  is  badly  overcrowded,  is  to  embark  on  a  large  hous- 
ing scheme  on  town-planning  lines.  Each  house  will  cost  7  250  francs, 
and  will  have  five  rooms  and  a  garret.  In  addition,  there  will  be  an 
installation  of  cold-water  baths. 

"American  Independence"  Room,  Versailles,  France 

On  the  afternoon  of  September  25th,  1919,  at  the  Palace  of 
Versailles,  France,  a  new  room  was  dedicated  to  American  Inde- 
pendence which  was  proclaimed  at  "Versailles  at  the  end  of  the  campaign 
in  which  LaFayette  and  Rochambeau  fought  on  the  side  of  Washington. 

Proposed    Registration    of    Civil    Engineers,    England 

The  Council  of  The  Institution  of  Civil  Engineers  (Enaiand)  has 
decided  to  introduce  a  Bill  in  the  next  session  of  the  British  Par- 
liament, with  the  object  of  obtaining  statutory  powers  of  registration 
for  Civil  Engineers. 

The  proposal  is  that,  first,  the  register  will  contain  the  names  of  all 
Corporate  Members  of  The  Institution  of  Civil  Engineers  and  of  The 
Institution  of  Civil  Engineers  of  Ireland,  and,  second,  other  persons 
employed  as  Civil  Engineers  who  are  members  of  important  Engineer- 
ing bodies  or  who  have  practiced  Civil  Engineering  for  a  qualifying 
period. 

A  Tribunal  is  proposed,  composed  of  representatives  of  the  impor- 
tant Engineering  Societies,  which  will  determine  the  eligibility  of 
persons  under  the  second  group  previously  mentioned.  By  means  of 
this  Tribunal,  the  interests  of  the  members  of  the  various  Engineer- 
ing Societies,  who  are  Civil  Engineers,  would  be  safeguarded.  There 
are  further  proposals  dealing  with  the  standard  of  qualification  neces- 
sary for  future  practitioners  and  for  admission  to  the  register,  after 
registration  has  once  been  established.  The  prohibition  of  unregis- 
tered persons  assuming  the  title  of  Civil  Engineer  is  sought,  registered 
persons  only  being  allowed  to  use  the  title. 
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British  Housing  Schemes  on  Town=PIanning  Lines 

Some  of  these  housing  schemes  are  rather  ambitious.  A  few  are 
quoted,  as  follows:  Swansea's  (South  Wales)  scheme  of  3  000  houses 
on  the  Corporation's  estate,  which  is  valued  at  £2  000  000.  The  cost 
of  the  first  installment  of  houses  is  £800  each;  Ebbw  Vale  (South 
Wales),  in  connection  with  which  sanction  has  been  given  for  the  erec- 
tion of  3  000  houses,  the  cost  of  which  will  exceed  £2  500  000.  This 
scheme  involves  the  rebuilding  of  the  slum  areas.  Port  Glasgow  has  a 
£3  000  000  scheme.  The  City  of  London  Corporation  has  one  £2  000  000 
scheme,  also  a  block-dwelling  scheme  of  thirteen  blocks.  Waltlimstow, 
(North  East  London),  the  most  important  Urban  District  in  England, 
has  a  scheme  embracing  more  than  1  500  houses,  which  will  cost  with 
sewers,  roads,  etc.,  about  £2  000  000.  The  designs  for  "lay-outs"  on 
town-planning  lines,  and  for  house  plans,  are  being  made  in  the  Engi- 
neer Department.  Edmonton,  near  London,  has  a  £2  000  000  scheme 
on  town-planning  lines,  which  is  being  prepared  by  its  Engineer 
Department. 

Healing  War  Scars 

M.  Andre  Tardieu,  at  a  dinner  given  by  the  Franco-American 
Section  of  the  Cercle  Volney,  referred  to  the  gigantic  task  undertaken 
by  France  since  the  armistice  was  signed,  according  to  the  Sunday 
Pictorial,  of  London,  England: 

"On  September  16th  last,"  he  said,  "of  1  405  miles  of  railway  track 
destroyed,  1  260  had  been  repaired;  of  672  miles  of  canal,  427. 

"Of  1 160  constructions,  such  as  bridges  and  tunnels,  which  had 
been  blown  up,  588  had  been  replaced;  of  550  000  houses  ruined  by 
bombardment,  60  000  had  been  rebuilt,  and  of  some  4  500  000  acres  of 
ground  rendered  useless  by  battle,  about  988  000  had  been  recultivated. 

"Finally,  more  than  11  000  000  yards  of  barbed  wire  had  been  re- 
moved.    These  figures  prove  France's  force  and  vitality." 

Developing  the  Oil  Shales  of  Norfolk 

In  a  recent  issue  of  the  Richmond  Herald,  of  Surrey,  England, 
it  was  stated  that  "while  coal  is  becoming  dearer  and  more  difficvilt 
to  obtain,  there  is  every  prospect  of  our  large  industrial  works  being 
able  soon  to  pass  from  coal  to  oil,  which,  it  is  proved,  can  now  be 
produced  in  England  in  almost  unlimited  quantities.  The  vast  oil- 
shale  deposits  of  Norfolk,  spreading  over  100  sq.  miles,  have  been 
estimated  to  contain  more  than  2  000  000  000  tons  of  oil  shale,  each 
ton  of  which  has  more  than  60  gal.  of  motor  spirit  and  other  oil  prod- 
ucts, and  the  whole  of  this  area  has  been  acquired  and  is  already 
being  developed  by  English  Oilfields,  Limited,  under  the  chairmanship 
of  Sir  Eobert  Heath,  the  well-known  colliery  owner.  Dr.  Forbes  Leslie 
has  publicly  stated  that  by  treating  70  000  tons  of  this  shale  per  day 
it  will  take  more  than  a  century  to   exhaust  the    deposits    already 
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located  by  bore  holes,  though  this  quantity  is  but  a  fraction  of  the 
greater  deposits  at  depth,  for,  so  far,  the  tests  have  all  stopped  at 
about  300  ft.  On  the  basis  of  treating  1  000  tons  daily,  the  Financial 
Times  estimates  that  the  company's  income  will  be  equal  to  175%  on 
the  capital;  the  Directors,  however,  are  to  erect  18  retorting  plants, 
and  each  plant  will  be  able  to  treat  4  000  tons  daily.  It  looks  as  though 
the  fortunes  made  out  of  American  oil  are  to  be  repeated,  but  this 
time  nearer  home." 

Centralizing  the  Electric   Supply  , 

The  Electricity  Bill,  which  reached  its  seventh  clause  in  Com- 
mittee and  there  stuck  before  the  adjournment  in  August,  1919,  will 
again  be  taken  in  Committee,  as  stated  recently  by  the  Evening  News, 
of  London,  England. 

It  is  a  large  and  debatable  measure  and  has  for  its  main  objective 
the  centralization  in  huge  power  stations  of  the  production  of  electric 
power  for  the  whole  country.  It  involves  the  ultimate  scrapping  of 
many  municipal  and  small  electrical  production  undertakings,  and 
incidentally  the  raising  of  considerable  loans. 

New  Tramways  for  London,   England 

A  tranjway  development  scheme  for  London,  entails  the  construc- 
tion of  90  miles  (single  line)  of  tramways.  The  cost,  including  street 
works,  totals  about  £8  000  000.  The  cost  of  urgent  works  recommended 
is  estimated  to  be  about  £4  205  000,  and  the  estimated  total  cost  of 
the  proposed  widenings  necessary  for  the  scheme  is  nearly  £1  000  000. 

Edinburgh,  Scotland,  Turns  Down  British  Tenders  Which  Are 
£68  ooo  More  Than  Swiss  Tenders 

The  Edinburgh  Electric  Lighting  Committee  recommends  the 
acceptance  of  a  tender  of  a  Swiss  firm  (Brown,  Bover  and  Com- 
pany), at  £106  000,  for  turbo-alternators  for  the  new  power  station  at 
Portobello.  Of  the  sixteen  tenders  received,  the  three  lowest  were 
Swiss,  and  that  recommended  is  about  £68  000  lower  than  the  lowest 
British  tender.  The  Board  of  Trade  has  intimated  that  it  cannot 
insist  on  the  Corporation  accepting  a  British  tender,  having  regard 
to  such  figures. 

Two  road  improvement  schemes  for  London,  one  a  widening  of 
Brentford  High  Street,  and  the  other  an  alteration  to  a  route  through 
Croydon,  will  cost  the  Road  Board  alone  £900  000. 

There  is  even  a  shortage  of  houses  in  Burma.  English  folk  arriv- 
ing there  find  no  houses  in  which  to  live,  for  none  has  been  erected 
for  years.  We  are  informed  that  the  only  house  known  to  be  to  let 
in  a  Rangoon  suburb  is  held  at  £300  per  annum,  and  this  is  quite 
a  small  wooden  shanty. 
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Before  the  war,  Belgium  had  54  blast  furnaces  in  use,  25  in 
Hainant  Province,  21  in  Liege  Province,  and  8  in  Brabant  and  Lux- 
embourg. Several  are  already  in  full  activity,  while  18  are  in  a  state 
of  progress,  and  the  others  only  await  minerals  and  coke  to  be  in 
full  use. 

The  British  Ministry  of  Health  has  appointed  a  committee  to  con- 
sider principles  to  be  adopted  in  the  clearance  of  slum  areas,  to  be 
known  as  the  "Slum  Areas  Committee." 

A  bill  has  been  passed,  which  will  make  Town  Planning  com- 
pulsory in  England  in  the  near  future,  for  towns  of  more  than  20  000 
population. 

"The  World  War"  Officially  Designated 

The  Secretary  of  War  has  issued  an  official  order  declaring  that 
"the  war  against  the  Central  Powers  of  Europe,  in  which  the  United 
States  has  taken  part,  will  hereafter  be  designated  in  all  official  com- 
munications and  publications  as  'The  "World  War' ". 

BRIEF  NOTES 

The  National  Safety  Council  announces  an  affiliation  with  the  Uni- 
versity of  Cincinnati  for  the  purpose  of  carrying  out  a  programme  that 
is  unique  both  to  the  fields  of  education  and  accident  prevention  and 
that  opens  a  new  and  promising  avenue  for  the  service  of  the  Council. 
This  programme  includes  the  establishment  of  an  Industrial  Medicine 
Division  at  the  University  of  Cincinnati  where  medical  students  and 
graduate  physicians  will  be  given  special  training  not  only  in  industrial 
medicine,  but  in  industrial  relations,  including  sanitation  and  all  the 
fundamentals  of  safety  work  as  well.    This  school  is  already  under  way. 

Wilbur  M.  Wilson  has  been  appointed  Associate  Professor  of  Struc- 
tural Engineering  in  the  Department  of  Civil  Engineering  at  the 
University  of  Illinois. 

It  is  reported  that  the  estimate  for  canalizing  the  River  Rhone  is 
£100  000  000  (at  par  exchange).  The  hydraulic  power  thus  obtained 
will  be  equivalent  to  5  000  000  tons  of  coal  annually,  and  extensive 
tracts  of  land  will  be  brought  under  irrigation.  The  canal  section  will 
be  large  enough  to  accommodate  boats  of  1  200  tons.  The  construction, 
it  is  stated,  will  take  about  15  years. 

At  the  end  of  1918  the  populations  of  the  four  largest  cities  in  Japan 
were:  Tokio,  2  331  860;  Osaka,  1  633  338;  Kyoto,  668  930;  Kobe,  591 193. 

A  press  dispatch  from  Peking,  China,  states  that  the  Tientsin 
Government  has  contracted  with  Americans  for  the  construction  of  the 
Chang  Cheng-tu  Section  of  the  Sgechua  Railway.  It  is  also  stated  that 
the  necessary  financing  is  being  done  by  Americans. 
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During  the  past  five  years,  according  to  the  Wall  Street  Journal,  the 
United  States  has  sold  to  the  rest  of  the  world  goods  to  the  value  of 
about  $26  500  000  000,  of  which  Europe  took  about  $17  750  000  000 
worth. 

The  cost  of  living  has  gone  up  102^  in  the  United  States,  107%  in 
Canada,  133%  in  England,  and  200%  in  France  since  the  beginning  of 
the  war,  according  to  the  results  of  an  investigation  just  completed  by 
economists  of  the  War  Trade  Board. 

The  University  of  Cincinnati  through  its  College  of  Engineering 
and  Commerce  will  give  a  course  in  traffic  management,  which  to 
accommodate  those  engaged  in  commercial  affairs,  will  be  given  in  the 
evening. 

Capt.  Andre  Tardieu,  speaking  for  the  Government  during  the 
debate  in  the  Chamber  of  Deputies,  at  Paris,  France,  on  September  2d, 
1919,  on  the  ratification  of  the  German  Peace  Treaty,  said  that  the 
French  w^ar  losses  constituted  26%  of  the  men  mobilized.  Of  all  the 
men  with  the  colors  under  31  years  of  age,  57%  were  killed. 

It  is  announced  from  London  that  the  salvage  of  440  vessels  and  the 
recovery  of  property  valued  at  $250  000  000  is  the  record  in  4  years  of 
the  Admiralty  Department  which  has  been  conducting  salvage  opera- 
tions in  home  and  foreign  waters. 

Recent  French  dispatches  state  that  the  entire  road  construction 
programme  in  France  will  cost  nearly  2  000  000  000  francs,  which  it  is 
estimated  will  give  France  a  road  system  superior  to  that  before  the 
war. 

The  receipts  of  the  Railway  Board  of  Japan  during  the  fiscal 
year  ending  last  March,  amounted,  it  is  stated,  to  yen  228  245  000 
from  traffic,  and  yen  8  000  000  from  other  sources,  while  the  total 
expenditure  amounted  to  yen  2  000  000  000. 

G.  G.  Ward,  Vice-President  of  the  Commercial  Cable  Company, 
states  that  a  second  cable  from  San  Francisco  to  Japan,  by  way  of  Mid- 
way Island,  is  practically  assured. 

It  is  announced  that  the  British  Association  for  the  Advancement 
of  Science,  at  its  annual  meeting,  in  Bournemouth,  England,  is  plan- 
ning the  development  of  a  scientific  history  of  the  world  war. 

The  Journal  of  Commerce  states  that  at  a  conference  dealing 
with  international  co-operation  in  scientific  research,  held  in  Brussels 
recently,  the  constitution  of  an  International  Research  Council  was 
agreed  on,  and  now  awaits  ratification  by  appropriate  national  organiza- 
tions to  come  into  force  on  January  1st,  1920. 
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The  Chicago  Tribune  annoiuiees  that  Japan  has  bought  from 
Germany  enough  rails  and  ties  to  build  two  trans- Siberian  railroads. 

The  Arizona  Resources  Board,  organized  under  an  Act  of  the 
last  Legislature,  is  directed,  it  is  stated,  to  gather  data  and  to 
recommend  means  for  the  development,  conservation,  control,  and 
regulation  of  the  water  resources,  covering  the  related  subjects 
of  irrigation,  drainage,  flood  control,  utilization  of  water  power, 
water  development  for  agricultural,  mining,  stock  raising,  industrial, 
municipal  and  domestic  purposes,  with  due  regard  to  the  rights  of  the 
State  and  the  people. 

It  is  announced  that  the  Belgian  Government  has  ordered  400  Amer- 
ican locomotives  for  use  on  State  railroads. 

The  Wall  Street  Journal  quotes  the  Manchester  Guardian  as  saying 
that  Herbert  Hoover,  M.  Am.  Soc.  C.  E.,  has  been  the  nearest  approach 
to  a  dictator  that  Europe  has  had  since  Napoleon,  and  states  that  Mr. 
Hoover  was  in  supreme  economic  command  when  economics  were  more 
important  than  politics,  and  that  Eastern  Europe  looks  to  him  as  a  new 
prophet. 

It  is  announced  that  C.  M.  Schwab,  President  of  the  Bethlehem  Steel 
Corporation,  intimates  that  the  railroads  of  the  United  States  will  need, 
approximately,  5  000  000  tons  of  steel  rails  during  the  next  12  months. 

On  September  iTth,  1919,  the  U.  S.  Geological  Survey  issued  the 
latest  report  on  the  ground-waters  of  Southern  California,  prepared 
by  G.  A.  Waring,  and  covering  the  San  Jacinto  and  Temecula  Basins. 
It  contains  a  general  description  of  the  geology  and  water  resources  of 
the  region  and  a  detailed  description  of  the  ground-waters  in  each  of 
eleven  districts  into  which  the  region  is  divided. 

According  to  a  statement  made  by  Peter  C.  Hewitt,  of  New  York 
City,  tjalks  with  Europe  by  wireless  telephone  will  be  an  ordinary  event 
for  American  business  men  within  three  years. 

The  American  Contractor  states  that  the  release  of  structural  steel 
from  war  requirements,  the  high  rents  obtainable  for  all  kinds  of  struc- 
tures, and  the  greater  demand  for  housing  are  resulting  in  an  increasing 
number  of  plans  filed  with  various  cities  for  new  construction.  Build- 
ing permits  issued  in  153  cities  of  the  United  States  during  August, 
1919,  exceed  by  267%,  the  figures  for  August,  1918. 

A.  P.  Davis,  M.  Am.  Soc.  C.  E.,  Director  of  the  Reclamation  Service, 
on  September  18th,  1919,  told  the  Senate  Committee  on  Irrigation  that 
$112  000  000  would  be  needed  to  complete  the  reclamation  projects  under 
way  at  present. 
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It  is  announced  from  London  that  the  Finance  Committee  of  the 
Cabinet  has  decided  to  suspend  at  once  all  work  on  naval  construction, 
except  warships  approaching  completion  or  about  to  be  launched.  The 
workmen  will  be  transferred  to  shipyards  constructing  merchant  vessels, 
the  expected  result  being  an  increase  in  output. 

The  Wall  Street  Journal  quotes  a  cable  to  the  effect  that  the  French 
plan  a  society  for  the  erection  of  10  large  hotels  on  the  sites  of  famous 
battles  for  the  accommodation  of  tourists  expected  next  spring.  The 
Government  has  been  asked  to  grant  a  subsidy  of  $6  000  000  for  the 
project. 

In  the  opinion  of  Stephen  C.  Mason,  President  of  the  National 
Association  of  Manufacturers,  strikes  have  cost  the  United  States 
$10  000  000  a  day  in  the  last  8  months. 

The  Director  of  the  Census  announces  that  final  plans  for  the  Four- 
teenth Decennial  Census  are  practically  complete.  Nearly  90  000 
persons  will  collect  and  tabulate  the  statistics  concerning  the  population 
of  the  United  States ;  of  these,  85  000  will  work  in  the  field,  while  the 
remainder  will  comprise  the  Washington  office  force. 

In  the  opinion  of  Mr.  Allen  Beals,  in  an  address  before  the  New 
York  and  New  England  Brick  Manufacturers,  the  United  States  needs 
1  300  000  homes,  450  000  factories,  5  000  schools  and  institutions,  55  000 
apartment  houses,  20  000  theatres  and  churches,  120  freight  terminals, 
and  14  000  railroad  stations  and  freight  sheds. 

A  cable  to  the  New  York  Sun  states  that  S.  C.  Davidson,  of  the 
Sirocco  Engineering  Works,  England,  has  invented  an  apparatus  to 
cheapen  and  expedite  the  manufacture  of  rubber,  by  converting  latex 
into  rubber  within  24  hours,  instead  of  2  weeks,  as  at  present.  It  is 
estimated  that  this  process,  if  practicable  on  a  large  scale,  will  revolu- 
tionize the  rubber  industry. 

It  is  announced  from  Portsalon,  Ireland,  that  a  British  salvage  ship 
is  attempting  to  raise  $35  000  000  in  gold  ingots  and  bullion  carried  by 
the  White  Star  liner  Laurentic  when  it  was  sunk  in  1917.  A  day's 
record  haul  so  far  has  been  $350  000. 

It  is  reported  by  the  Statistics  Branch,  of  the  General  Staff,  that 
the  Spanish  Minister  of  Public  Works  desires  to  purchase  large  quan- 
tities of  dredges,  pile-drivers,  and  other  equipment  and  machinery  for 
harbor  improvement  and  canal  building.  Material  of  this  character  in 
Europe,  owned  by  United  States,  has  been  sold  to  the  French  Govern- 
ment, but  other  equipment,  not  shipped  overseas,  will  be  available  for 
sale  to  Spain. 

The  Chicago  Tribune  states  that  a  Japanese  inventor  has  patented  a 
device  for  using  balloons  to  raise  sunken  vessels. 
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It  is  reported,  in  Woman's  Century,  for  September,  1919,  that 
Orson,  Sweden,  is  a  municipality  without  taxes.  The  local  railway  is 
free  to  every  citizen,  no  charge  is  made  for  telephone  service,  schools, 
and  libraries.  A  large  area  of  land  had  been  acquired  for  the  city  many 
years  ago,  and  planted  with  trees,  with  the  result  that,  during  the  past 
30  years,  the  town  authorities  have  sold  more  than  $5  000  000  worth  of 
trees  and  timber,  while  replantings  have  provided  a  similar  income  for 
the  future. 

It  is  announced  from  C6penhagen  that  the  Director  of  State  Rail- 
ways of  Denmark  has  prepared  plans  for  building  railway  bridges 
connecting  Zealand  with  the  Isle  of  Falster  and  Fyn  with  Jutland, 
making  communication  with  Germany  easier. 

The  French  Industrial  Association  has  created  a  committee,  it  is 
reported,  for  the  return  to  technical  studies,  the  purpose  being  to 
assist  engineering  candidates,  whose  studies  have  been  interrupted  by 
the  war,  to  enter  industrial  careers. 

Paris  announces  that  Poland  will  send  to  France  100  000  workers, 
including  cultivators,  miners,  and  masons,  who  will  be  employed  in 
rebuilding  the  devastated  district. 

The  Wall  Street  Journal  reports  that  air  raids  cost  London  more 
than  $75  000  000. 

The  Journal  of  Commerce  states  that  the  Japanese  Home  Office  has 
arranged  to  furnish  the  cities  of  Tokyo,  Osaka,  Kyoto,  Yokohama, 
Kobe,  and  Nagoya  with  capital  at  a  low  rate  of  interest  to  construct 
dwellings.  The  authorities  in  Osaka  plan  to  build  10  000  tenements  to 
be  under  municipal  management  and  to  cost  $10  000  000. 

The  National  Budget  Cornmittee  has  made  public  the  final  results 
of  a  canvass  of  State  Governors,  initiated  to  determine  their  stand 
upon  the  question  of  National  budgetary  reform.  Forty  of  the  forty- 
eight  State  Executives  have  given  their  unqualified  endorsement  to  the 
Committee's  plan  to  secure  the  adoption  of  a  budget  system  by 
-Congress. 

Ground  was  broken  on  November  6th,  1919,  for  the  first  of  a  group 
of  buildings  to  house  the  Engineering  School  of  New  York  University, 
on  University  Heights,  New  York  City.  It  is  estimated  that  the 
"buildings  will  cost  nearly  $800  000. 

John  F.  Stevens,  M.  Am.  Soo.  C.  E.,  head  of  the  American  Railway 
Commission  to  Russia,  was  recently  decorated  with  the  Distinguished 
Service  Medal  by  Maj.-Gen.  William  S.  Graves,  U.  S.  A.,  commanding 
the  American  forces  in  Siberia. 
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Statistics  of  foreign  imports  and  exports  for  the  year  ending 
August  31st,  1919,  issued  by  the  Department  of  Commerce,  show  that 
the  year's  eonxmerce  exceeded  that  of  1918  by  more  than  $1  500  000  000, 
while  the  balance  of  trade  in  favor  of  the  United  States  was  more 
than  $1  000  000  000  larger. 

It  is  announced  in  the  Chicago  Tribune  that  information  from 
American  investigators  concerning  industrial  conditions  in  Germany 
indicates  belief  that  Germany  will  recuperate  faster  than  any  other 
European  nation. 

J.  S.  Williams,  Comptroller  of  Currency,  in  an  address  before  the 
National  Bank  Section  of  the  American  Bankers'  Association,  at  St. 
Louis,  Mo.,  outlined  the  enormous  task  laid  on  American  baiiking  of 
rehabilitating  the  world.  He  stated  that  on  June  30th,  1914,  the  total 
resources  of  all  the  National  banks  were  $11  482  000  000.  On  June  30th, 
1919,  the  resources  were  $20  799  000  000,  an  increase  of  $9  317  000  000. 

The  San  Francisco  Chronicle  reports  that  statistics  show  that  there 
are  6  000  000  automobiles  in  use  in  the  United  States  to-day.  This 
indicates  that  an  average  mileage  of  3  000,  which  is  quite  low,  equals 
18  000  000  000  miles  a  year. 

The  first  American  Trade  Commissioner  to  Poland  will  be  Louis 
E.  Van  Norman,  whose  assignment  to  Warsaw  is  announced  by  the 
Bureau  of  Foreign  and  Domestic  Commerce,  Department  of  Com- 
merce. Mr.  Van  Norman,  who  has  just  completed  a  survey  of  the 
situation  in  Eoumania,  is  the  author  of  ''Poland,  the  Knight  Among 
Nations,"  and  numbers  among  his  personal  friends  some  of  the  best- 
known  Polish  leaders.  During  the  war  he  was  identified  with  the 
War  Trade  Board  at  Washington. 

It  is  announced  from  Honolulu  by  Governor  C.  J.  McCarthy  that 
the  United  States  Government,  co-operating  with  the  Territory,  pro- 
poses to  expend  $15  000  000,  over  a  period  of  from  6  to  8  years,  for 
new  roads  and  road  improvements  and  extensions  on  the  Island  of 
Oahu. 

A  leading  investment  banker  of  Chicago,  111.,  states  that  America 
has  20  000  new  millionaires  as  the  result  of  prosperity  superinduced 
bj'  the  war. 

It  is  announced  that  building  permits  with  an  estimated  valuation 
of  $137  023  736,  were  issued  in  160  cities  in  the  United  States  during 
September,  1919,  compared  with  $160  947  233  in  153  cities  in  August, 
1919,  which  was  the  "boom"  month  in  building  activity  during  the 
current  year.  J.  P.  H.  Perry,  M.  Am.  Soc.  C.  E.,  Vice-President  of 
the  Turner  Construction  Company,  of  New  York,  states  that  the 
steady   mounting   costs   of   building  material,   shortage   of  labor,   and 
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social  unrest,  will  inevitably  cause  a  15%  increase  in  the  cost  of  the 
construction  of  building  projects  next  spring. 

The  Bureau  of  Markets  issues  a  publication  entitled,  "Notes  on 
Grain  Pressures  in  Storage  Bins".  The  purpose  of  the  report  is  to 
facilitate  the  design  of  grain  bins  by  engineers,  and  the  contents 
include  tables  of  pressures,  graphical  charts,  and  rules  for  the  more 
advantageous  application  of  pressure  tables. 

The  Bureau  of  Public  Eoads  announces  that  although  expenditures 
during  1919  for  hard-surface  highways,  according  to  its  estimates,  will 
set  a  new  record  with  a  total  of  $138  000  000,  this  figure  is  small  in 
comparison  with  the  computed  available  total  for  1920  of  $633  000  000, 
the  spending  of  which  promises  to  be  dependent  chiefly  on  the  quan- 
tity of  materials  which  the  present  limited  railway  facilities  can 
transport. 

The  U.  S.  Geological  Survey  has  issued  Water  Supply  Paper  No. 
485,  entitled  "Surface  Water-Supply  of  Hawaii,  July  1,  1917,  to  June 
30,  1918,"  which  states  that  the  annual  exports  from  Hawaii  now 
amount  to  more  than  $80  000  000,  nearly  all  of  which  represents  agri- 
cultural products  sent  to  the  United  States.  Most  of  these  products 
are  raised  by  irrigation. 

The  New  York  Sun  reports  that  the  building  needs  of  the  United 
States  include  1  000  000  homes,  128  000  factories,  costing  $100  000,  or 
more ;  325  000  factories  costing  less  than  $100  000  each ;  6  000  hotels, 
5  000  schools  and  public  institutions,  50  000  apartments,  120  major 
freight  terminals,  14  000  railroad  stations  and  freight  sheds,  and  20  000 
churches  and  theatres. 
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ANNOUNCEMENTS 

The  Reading  Room  of  the  Society  is  open  from  9  A.  M.  to  10 
P.  M.,  every  day,  except  Sundays,  New  Year's  Day,  Fourth  of  July, 
Labor  Day,  Thanksgiving  Day,  and  Christmas  Day;  during  July  and 
August,  it  is  closed  at  6  P.  M. 

FUTURE  MEETINGS 

January  7th,  1920, — A  regular  business  meeting  of  the  Society  will 
be  held,  the  programme  for  which  will  be  announced  later. 

ANNUAL  MEETING 

The  Sixty-seventh  Annual  Meeting  will  be  held  at  the  Head- 
quarters of  the  Society,  33  "West  39th  Street,  New  York  City,  on 
Wednesday  and  Thursday,  January  21st  and  22d,  1920. 

Committee  of  arrangements 

Lewis  D.  Rights,  Chairman, 
Charles  Gilman  Francis  Mason 

George  L.  Lucas  Chas.  Warren  Hunt 

The  Business  Meeting  will  be  called  to  order  at  10  o'clock  on 
Wednesday  morning.  The  Annual  Reports  will  be  presented,  Officers 
for  the  ensuing  year  elected,  members  of  the  N'ominating  Committee 
appointed.  Reports  of  Committees  presented  for  discussion,  and  other 
business  transacted. 


LIST  OF  NOMINEES  FOR  THE  OFFICES  TO  BE  FILLED  AT  THE 
ANNUAL  ELECTION,  JANUARY  21st,  1920 

The  following  list  of  nominees  for  the  offices  to  be  filled  at  the 
Annual  Meeting,  January  21st,  1920,  received  from  the  Nominating 
Committee,  was  presented  to  the  Board  of  Direction  at  its  meeting  on 
October  14th,  1919.    The  list  has  been  mailed  to  all  Corporate  Members : 

For  President,  to  serve  one  year: 
Arthur  Powell  Davis,  Washington,  D.  C. 

For  Vice-Presidents,  to  serve  two  years: 

Robert    Augustus    Cummings,    Pittsburgh,    Pa. 
Francis  Lee  Stuart,  New  York  City  -' 

For  Treasurer,  to  serve  one  year: 
Arthur  Smith  Tuttle,  New  York  City 
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For  Directors,  to  serve  three  years: 

Clarence  Walter  Hudson,  New  York  City District  No.  1 

Carleton  Greene,  New  York  City District  No.  1 

John  Adam  O'Connor,  Albany,  N.  Y District  Xo.  3 

John  Clayton  Hoyt,  Washington,  D.  C District  No.  5 

Anson  Marston,  Ames,  Iowa District  No.  7 

David  Christiaan  Henny,  Portland,  Ore District  No.  12 

NATIONAL   SERVICE  COMMITTEE  OF   ENGINEERING  COUNCIL 

In  response  to  frequent  expressions  of  need.  Engineering  Council 
announces  the  establishment  of  a  National  Legislative  and  Depart- 
mental Information  Service  for  engineers  in  all  branches  of  the  Pro- 
fession. Information  relative  to  engineering  statistics,  research,  and 
construction,  as  well  as  of  matters  before  Congress  involving  engineer- 
ing considerations,  will  be  furnished  without  charge  by  addressing  the 
National  Service  Committee,  M.  O.  Leighton,  Chairman,  502  McLachlen 
Building,  Washington,  D.  C.  The  National  Service  Committee  also 
announces  that  its  office  at  Washington  is  open  to  members  of  the 
Society  at  all  times,  and  that  accommodations  can  be  had  there  at  short 
notice  for  committee  meetings  of  the  Society,  or  of  any  organization 
in  which  the  Society  is  interested,  which  may  be  held  in  Washington. 

HOW  TO  MAKE  REMITTANCES  TO  THE  SOCIETY 

The  attention  of  members  is  called  to  the  rule  (see  Year  Book,  1919, 
page  20),  that  all  remittances  should  be  made  payable  to  the  order  of 
the  American  Society  of  Civil  Engineers.  Checks,  drafts,  money 
orders,  etc.,  should  never  be  drawn  to  the  order  of  an  individual  in  pay- 
ment of  a  bill  from  the  Society.  Observance  of  the  rule  will  expedite 
clerical  work  and  prevent  avoidable  delay  in  the  closure  of  accounts. 

ROLL  OF  HONOR 

Now  that  the  war  is  over,  the  monthly  publication  in  Proceedings  of 
the  Roll  of  Honor  has  been  discontinued.  It  is  planned  to  publish 
later  for  permanent  record  a  list  of  all  the  members  of  the  American 
Society  of  Civil  Engineers  whose  names  have  appeared  on  this  list. 

ENGINEERING  SOCIETIES   EMPLOYMENT   BUREAU 

Engineering  Societies  Employment  Bureau,  established  December 
1st,  1918,  as  an  activity  of  Engineering  Council,  is  managed  by  a  board 
made  up  of  the  Secretaries  of  the  four  Founder  Societies,  funds  for  its 
maintenance  being  provided  by  these  Societies.  The  work  of  the  Bureau 
since  its  inception  has  been  largely  in  the  line  of  securing  employment 
for  men  retiring  from  government  war  service.  Members  of  the  Amer- 
ican Society  of  Civil  Engineers  who  desire  to  register  with  this  Bureau 
should  apply  for  further  information,  registration  forms,  etc.,  to  Walter 
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V.  Brown,  Manager,  Engineering  Societies  Employment  Bureau,  16th 
Floor,  Engineering  Societies  Building,  29  West  39th  Street,  New  York 
City. 

SEARCHES  IN  THE  LIBRARY 

As  the  Library  of  the  American  Society  of  Civil  Engineers  has  been 
merged  in  the  Engineering  Societies  Library,  requests  for  searches, 
copies,  translations,  etc.,  should  be  addressed  to  the  Director,  Engineer- 
ing Societies  Library,  29  West  39th  Street,  New  York  City,  who  will 
gladly  give  information  concerning  the  charges  for  the  various  kinds 
of  service.  A  more  comprehensive  statement  in  regard  to  this  matter 
will  be  found  on  page  21  of  the  Year  Book  for  1919. 

PAPERS  AND  DISCUSSIONS 

Members  and  others  who  take  part  in  the  oral  discussions  of  the 
papers  presented  are  urged  to  revise  their  remarks  promptly.  Written 
communications  from  those  who  cannot  attend  the  meetings  should  be 
sent  in  at  the  earliest  possible  date  after  the  issue  of  a  paper  in 
Proceedings. 

All  papers  accepted  by  the  Publication  Committee  are  classified  by 
the  Committee  with  respect  to  their  availability  for  discussion  at 
meetings. 

Papers  which,  from  their  general  nature,  appear  to  be  of  a  character 
suitable  for  oral  discussion  will  be  published  as  heretofore  in  Proceed- 
ings/and  set  down  for  presentation  to  a  future  meeting  of  the  Society, 
and,  on  these,  oral  discussion,  as  well  as  written  communications,  will 
be  solicited. 

All  papers  which  do  not  come  under  this  heading,  that  is  to  say, 
those  which  from  their  mathematical  or  technical  nature,  in  the  opinion 
of  the  Committee,  are  not  adapted  to  oral  discussion,  will  not  be 
scheduled  for  presentation  to  any  meeting.  Such  papers  will  be  pub- 
lished in  Proceedings  in  the  same  manner  as  those  which  are  to  be 
presented  at  meetings,  but  written  discussions  only  will  be  requested 
for  subsequent  publication  in  Proceedings  and  with  the  paper  in  the 
volumes  of  Transactions. 

The  Board  of  Direction  has  adopted  rules  for  the  preparation  and 
presentation  of  papers,  which  will  be  found  on  .page  35  of  the  Year 
Book  for  1919. 

LOCAL  ASSOCIATIONS  OF  MEMBERS 
OF  THE  AMERICAN  SOCIETY  OF  CIVIL   ENGINEERS 

San  Francisco  Association,  Organized  1905. 

E.  J.  Schneider,  President;  Nathan  A.  Bowers,  Secretary-Treasurer, 
502  Rialto  Building,  San  Francisco,  Cal. 

The  San  Francisco  Association  of  Members  of  the  American  Society 
of  Civil  Engineers  holds  regular  bi-monthly  meetings,  with  banquet, 
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and  weekly  informal  luncheons.  The  former  are  held  at  6  p.  m.,  at  the 
Engineers'  Club,  57  Post  Street,  on  the  third  Tuesday  of  February, 
April,  June,  Aug-ust,  October,  and  December,  the  last  being  the  Annual 
Meeting  of  the  Association. 

Informal  luncheons  are  held  at  noon,  every  Wednesday,  at  the 
Engineers'  Club,  where  special  tables  are  reserved  for  members  and 
guests  of  the  Association. 

The  by-laws  of  the  Association  provide  for  the  extension  of  hospi- 
tality to  any  member  of  the  Society  whom  may  be  temporarily  in  San 
Francisco,  and  any  such  member  will  be  gladly  welcomed  as  a  guest. 

(Abstract  "of  Minutes  of  Meeting) 

August  19th,  1919- — The  meeting  was  called  to  order  at  the 
Engineers'  Club;  President  E.  J.  Schneider  in  the  chair;  Nathan  A. 
Bowers,  Secretary;  and  present,  also,  58  members  and  guests. 

The  Secretary  read  a  letter  from  Lt.-Commander  Carlson,  ex- 
pressing appreciation  of  the  good  wishes  of  the  Association  sent  him 
in  connection  with  thanks  for  his  work  in  facilitating  the  Mare 
Island  trip. 

The  Secretary  also  read  a  letter  from  Mrs.  Schussler,  expressing 
appreciation  for  the  letter  of  sympathy  sent  to  her  by  the  Association 
on  the  death  of  the  late  H.  F.  A.  Schussler,  M.  Am.  Soc.  C.  E. 

Mr.  H.  L.  Haehl,  as  representative  of  the  Association,  made  a 
brief  report  on  the  June  meeting  of  the  Committee  on  Development  of 
the  Society,  asking  for  suggestions  or  criticisms  from  the  members. 

Mr.  H.  J.  Brunnier,  for  the  Membership  Committee,  outlined 
briefly  the  methods  used  by  other  societies  in  membership  campaigns. 

Mr.  F.  E.  Mulis,  for  the  Entertainment  Committee,  asked  for  sug- 
gestions as  to  future  inspection  trips  for  the  Association,  and  trips 
to  the  San  Pablo  Dam  and  the  Marin  Municipal  Water  District  were 
proposed  and  discussed. 

Secretary  Bowers  presented  a  progress  report  relative  to  the  organi- 
zation of  a  California  Council  of  Engineers,  and  requested  the  opinion 
of  the  Association  about  replying  to  the  invitation  from  the  San 
Franscisco  Joint  Council  to  approve  and  appoint  delegates  to  the 
State  Council.  After  a  brief  discussion  of  the  subject,  on  motion, 
duly  seconded,  it  was  decided  to  approve  the  State  Council  plan  and 
to  instruct  the  Chair  to  appoint  delegates.  President  Schneider  later 
appointed  Messrs.  C.  E.  Grunsky  and  E.  T.  Thurston  as  delegates. 

Mr.  C.  E.  Grunsky  reviewed  the  plan  for  the  organization  of  a 
National  Department  of  Public  Works.  President  Schneider  called 
for  discussion  in  opposition  to  the  plan,  and,  as  there  was  no  oppo- 
sition or  discussion,  on  motion,  duly  seconded,  it  was  adopted  unani- 
mously. It  was  also  suggested  that  the  fact  that  no  opposition  to 
the  plan  in  written  form  had  been  received  by  the  Association  after 
the  pro  and  con  statement  relative  to  it  had  been  printed  in  the 
Association's  Proceedings,  be  put  on  record. 

Mr.  Grunsky  outlined  the  proposed  voluntary  subscription  plan  for 
financing  the  campaign  for  the  National  Department  of  Public 
Works,  and,  on  motion,  duly  seconded,  the  Board  of  Directors  was 
authorized  to  send  solicitations  to  all  members  of  the  Society  in  San 
Francisco. 
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The  plan  to  endorse  Mr.  W.  W.  Atwater  as  State  Water  Com- 
missioner to  succeed  Mr.  A.  E.  Chandler,  was  discussed,  and,  on 
motion,  duly  seconded,  the  Board  of  Directors  was  instructed  to 
direct  the  attention  of  the  Governor  to  the  desirability  of  appointing 
an  engineer  to  the  position  of  Water  Commissioner  and  that  the 
qualifications  of  Mr.   Atwater  for  this  position  be  mentioned. 

Relative  to  the  vacancy  on  the  San  Francisco  Board  of  Public 
Works,  it  was  decided,  on  motion,  duly  seconded,  that  the  Public 
Relations  Committee  of  the  Association  be  instructed  to  co-operate, 
if  possible,  with  the  Joint  Council  of  Engineering  Societies  of  San 
Francisco  in  this  matter. 

President  Schneider  reported  that  the  Association  had  been  in- 
vited to  appoint  a  committee  to  co-operate  with  the  State  Civil  Service 
Commission  in  the  matter  of  wages  of  engineering  employees,  and  that 
he  had  appointed  the  following  as  members  of  such  Committee ;  Jerome 
C.  Newman,  Chairman;  E.  B.  Bumsted,  A.  J.  Cleary,  J.  D.  Galloway, 
and  F.  T.  Oakley. 

In  response  to  an  invitation  from  President  Schneider,  the  Sec- 
retary presented  a  discussion  on  the  need  of  co-operation  among 
engineers,  urging  "co-ordination  of  effort  with  every  other  body  of 
progressive  technical  men  to  the  end  that  an  improvement  of  condi- 
tions may  result." 

A  cordial  welcome  was  extended  by  President  Schneider,  on  behalf 
of  the  Association,  to  Capt.  E.  T.  Thurston,  who  spoke  briefly  of  his 
work  with  the  American  Expeditionary  Forces  in  France. 

On  motion,  duly  seconded,  it  was  decided  unanimously  that  the 
Board  of  Directors  be  instructed  to  address  to  Mr.  A.  E.  Chandler, 
the  outgoing  Chairman  of  the  State  Water  Commission,  the  appre- 
ciation of  the  Association  for  service  to  the  State  rendered  in  an  able 
manner. 

President  Schneider  introduced  Mr.  Frank  G.  White,  Chief  En- 
gineer of  the  State  Board  of  Harbor  Commissioners,  who  addressed 
the  meeting  on  "The  Improvement  of  the  Harbor  Facilities  of  San 
Francisco",  illustrating  his  remarks  with  lantern  slides,  and  the 
subject  was  discussed  briefly  by  Messrs.  Newman  and  Saph. 

On  motion,  duly  seconded,  a  vote  of  thanks  was  extended  to  Mr. 
White  for  his  excellent  paper. 

Adjourned. 
Colorado  Association,  Organized  1908. 

W.  C.  Huntington,  President;  A.  N.  Miller,  Secretary-Treasurer, 
1400  West  Colfax  Avenue,  Denver,  Colo. 

The  meetings  of  the  Colorado  Association  of  Members  of  the  Amer- 
ican Society  of  Civil  Engineers  (Denver,  Colo.)  are  held  on  the  second 
Saturday  of  each  month,  except  July  and  August.  The  hour  and  place 
of  meeting  are  not  fixed,  but  this  information  will  be  furnished  on 
application  to  the  Secretary.  The  meetings  are  usually  preceded  by  an 
informal  dinner.  Members  of  the  American  Society  of  Civil  Engineers 
will  be  welcomed  at  these  meetings. 

Weekly  luncheons  are  held  on  Wednesday,  at  12.30  p.  M.,  at  Daniels 
and  Fisher's 

Visiting  members  are  urged  to  attend  the  meetings  and  luncheons. 
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(Abstract  of  Minutes  of  Meetings) 

September  13th,  1919.— The  meeting  was  called  to  order  at  the 
Shirley  Hotel;  President  W.  C.  Huntington  in  the  chair;  A.  N. 
Miller,  Secretary;  and  present,  also,  8  members  and  5  guests. 

The  minutes  of  the  meeting  of  June  14th,  1919,  were  read  and 
approved. 

On  motion,  duly  seconded,  it  was  ordered  that  'the  Executive 
Committee  draw  up  resolutions  on  the  death  of  Thomas  W.  Jaycox, 
spread  the  resolutions  on  the  minutes,  and  send  a  copy  to  his 
family. 

The  Secretary  read  a  letter  from  the  State  Eailroad  Commission 
of  Colorado,  requesting  the  'co-operation  of  the  members  of  the  Asso- 
ciation in  securing,  for  the  Commission,  engineering  data  and  infor- 
mation on  the  cost,  etc.,  of  the  construction  of  two  low-grade  tunnels 
through  the  Continental  Divide,  at  an  elevation  of  approximately 
9  100  ft.  above  sea  level.  One  tunnel  is  to  be  built  on  the  Moffat  Road, 
west  of  Denver,  to  connect  the  drainage  basin  of  the  Platte  with  that 
of  the  Grand  River,  and  the  other  on  the  Denver  and  Rio  Grande 
Railroad,  northwest  of  Salida,  to  connect  the  drainage  basin  of  the 
Arkansas  with  that  of  the  Gunnison  River. 

On  motion,  duly  seconded,  it  was  ordered  that  the  Secretary 
acknowledge  the  receipt  of  the  communication,  and  that  President 
Huntington  appoint  a  conunittee  to  look  into  the  matter  and  draw 
up  resolutions  to  be  presented  at  the  next  meeting,  and  that  the 
Commission  be  advised  of  the  action  taken. 

Professor  Milo  Ketchum  addressed  the  meeting  briefly  on  liis 
work  in  connection  with  his  new  position  as  Professor  of  Civil  En- 
gineering at  the  University  of  Pennsylvania. 

On  motion,  duly  seconded,  it  was  ordered  that  the  regrets  of  the 
Association  be  extended  to  Professor  Ketchum  on  the  loss  of  so 
valuable  a  member. 

Mr.  M.  C.  Hinderlider  addressed  the  meeting  on  "Drainage  and 
Sealage  of  Porous  Foundations  and  Abutments  of  High  Dams  by 
Means  of  Cement  Under  High  Pressure." 

Adjourned. 

October  nth,  1919.— The  meeting  was  called  to  order  at  the 
Shirley  Hotel;  President  W.  C.  Huntington  in  the  chair;  A.  N. 
Miller,  Secretary;  and  present,  also,  12  members  and  3  guests. 

The  minutes  of  the  meeting  of  September  13th,  1919,  were  read 
and  approved. 

The  Secretary  read  a  letter  of  sympathy  addressed  to  Mrs.  Jaycox 
by  the  Executive  Committee,  on  behalf  of  the  Association,  in  accord- 
ance with  the  resolutions  adopted  at  the  meeting  of  September  13th, 
on  the  death  of  Thomas  W.  Jaycox. 

L.  R.  Hinman,  Chairman  of  the  Committee  co-operating  with 
the  State  Railroad  Comniision  of  Colorado  in  the  matter  of  tunneling 
the  Continental  Divide,  reported  progress. 

The  Secretary  read  a  communication  embodying  resolutions  from 
the  American  Institute  of  Mining  and  Metallurgical  Engineers  con- 
demning the  Engineers'   License   Bill   passed   at   the  last   session   of 
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the   State  Legislature   and  requesting  action   by   the  National   Engi- 
neering Societies  with  a  view  to  securing  its  repeal. 

On  motion,  duly  seconded,  the  following  resolution  was  adopted: 

"That  it  is  the  sense  of  this  meeting  that  we  are  not  in  favor 
of  the  repeal  of  the  Engineers'  License  Bill." 

On  motion,  duly  seconded,  it  was  further  resolved: 

"That  we  advise  the  members  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers  and  the  Governor  of  Colorado  of  our 
action,  as  above  mentioned,  and  that  we  further  advise  the  members  of 
the  Mining  and  Metallurgical  Engineers  that  we  are  willing  to  co- 
operate with  them  and  with  other  National  Engineering  Organizations 
in  an  endeavor  to  improve  by  amendment  the  present  license  law." 

Maj.  Ivan  C.  Crawford  addressed  the  meeting  on  "Pioneer  En- 
gineer Regiments  in  France." 

Capt.  John  S.  Means  also  addressed  the  meeting,  on  his  work  in 
France,  particularly  as  to  methods  of  sanitation  and  sewage  disposal, 
and  President  Huntington  spoke  briefly  on  the  functioning  of  the 
Students  Army  Training  Corps  during  the  war  period. 

Adjourned. 

Atlanta  Association,  Organized  1912. 

T.  P.  Branch,  President;  J.  T.  Wardlaw,  Secretary-Treasurer,  1530 
Healey  Bldg.,  Atlanta,  Ga. 

Informal  luncheons  are  held  for  members  of  the  Association  on  the 
last  Monday  of  each  month,  at  12.30  p.  M.  The  place  is  not  fixed,  but 
this  information  will  be  furnished  on  application  to  the  Secretary. 

Baltimore  Association,  Organized  1914. 

H.  G.  Perring,  President;  Charles  J.  Tilden,  Secretary-Treasurer, 
The  Johns  Hopkins  University,  Baltimore,  Md. 

Cleveland  Association,  Organized  1914- 

F.  D.  Richards,  President;  George  H.  Tinker,  Secretary-Treasurer, 
516  Columbia  Building,  Cleveland,  Ohio. 

The  regular  meetings  of  the  Association  are  held  on  the  second 
Wednesday  of  each  month  at  12.15  P.  M.,  in  the  Rooms  of  the  Electrical 
League,  on  the  Fourteenth  Floor  of  the  Statler  Hotel.  Luncheon  is 
served  at  these  meetings,  and  visiting  members  are  invited  to  attend. 

(Abstract  of  Minutes  of  Meeting) 

November  12th,  19 19. — The  meeting  was  called  to  order  at  the 
Electrical  League  Rooms,  at  12.15  P.  m.  ;  President  F.  D.  Richards  in 
the  chair;  George  H.  Tinker,  Secretary;  and  present,  also,  18  members. 

On  motion,  duly  seconded,  the  reading  of  the  minutes  of  the 
previous  meeting  was  omitted. 

The  Secretary  reported  on  the  State  Convention  of  Engineers  and 
Architects,  held  at  Columbus,  Ohio,  on  October  14th  and  15th,  1919, 
and  presented  the  revised  Constitution  of  the  Association  of  Ohio 
Technical  Societies. 
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On  motion,  duly  seconded,  the  Constitution  was  approved  and  a 
copy  of  the  report  of  the  Convention  was  ordered  to  be  purchased  for 
each  member  of  the  Association. 

The  Secretary  read  a  letter  from  Director  Harry  Hawgood  rela- 
tive to  the  place  for  holding  the  Annual  Convention  of  the  Society  in 
1920,  and,  on  motion,  duly  seconded,  a  letter-ballot  on  the  choice  of 
place  was  ordered. 

The  resolution  of  the  Pittsburgh  Association  in  reference  to  the 
action  of  Engineering  Council's  Committee  on  Compensation  was 
read,  and,  on  motion,  duly  seconded,  was  endorsed  by  the  meeting. 

On  motion,  duly  seconded,  the  President  was  instructed  to  appoint 
a  committee  to  draft  a  letter  to  the  family  of  Mr.  A.  J.  Himes,  and 
President  Kichards  subsequently  appointed  Messrs.  Beahan  and  Clark 
as  such  committee. 

Adjourned. 
Connecticut  Association,  Organized  1919. 

C.  M.  Saville,  President;  R.  J.  Ross,  Secretary,  Municipal  Build- 
ing, Hartford,  Conn. 

The  Annual  Meeting  of  the  Association  is  held  in  April.  The  time 
and  place  of  other  meetings  are  not  fixed,  but  this  information  will  be 
furnished  on  application  to  the  Secretary. 

Detroit  Association,  Organized  1916. 

T.  A.  Leisen,  President;  Clarence  W.  Hubbell,  Secretary,  2348 
Penobscot  Building,  Detroit,  Mich. 

The  regular  meetings  of  the  Association  are  held  on  the  second 
Friday  of  December,  April,  and  October,  the  last  being  the  Annual 
Meeting. 

District  of  Columbia  Association,  Organized  1916. 

A.  P.  Davis,  President;  John  C.  Hoyt,  Secretary-Treasurer,  U.  S. 
Geological  Survey,  Washington,  D.  C. 

(Abstract  of  Minutes  of  Meeting) 

September  12th,  1919' — The  meeting  was  called  to  order  at  the 
Cosmos  Club,  at  8.30  p.  m.;  President  A.  P.  Davis  in  the  chair;  John 
C.  Hoyt,  Secretary;  and  present,  also,  30  members  and  guests. 

The  meeting  was  called  for  the  purpose  of  discussing  the  report  of 
the  Committee  on  Development  presented  to  the  Annual  Convention  of 
the  Society  on  June  iTth,  1919,  and  all  members  of  the  Society  residing 
in  Maryland,  Virginia,  and  the  District  of  Columbia,  were  invited  to 
attend. 

The  report  was  reviewed  and  discussed  by  Mr.  G.  R.  Putnam,  the 
local  representative  on  the  Committee,  and  by  Mr.  Richard  L. 
Humphrey,  representing  the  Philadelphia  Association,  who  is  also  a 
member  of  the  Joint  Conference  and  the  Committee  on  Procedure. 

The  report  was  discussed  further  by  Col.  Koutz  and  by  Messrs. 
Averill,  Conway,  Copeland,  and  Hoyt. 

Adjourned. 
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Duluth  Association,  Organized  1917. 

G.  A.  Taylor,  President;  Walter  G.  Zimmermann,  Secretary,  Wol- 
vin  Building,  Duluth,  Minn. 

The  regular  meetings  of  the  Association  are  held  at  noon  on  the 
third  Monday  of  each  month  (usually  at  the  Kitchi  Gammi  Club), 
with  luncheon,  followed  by  a  short  business  session  and  the  reading  of 
papers.  Visiting  members  of  the  American  Society  of  Civil  Engineers 
can  secure  from  the  Secretary  definite  information  relative  to  the 
meetings,  at  which  they  will  be  welcomed.  The  Annual  Meeting  is 
held  on  the  third  Monday  in  May. 

(Abstract  of  Minutes  of  Meetings) 

September  15th,  1919. — The  meeting  was  called  to  order  at  the 
Kitchi  Gammi  Club;  President  G.  A.  Taylor  in  the  chair;  Walter  G. 
Zimmermann,  Secretary;  and  present,  also,  19  members  and  3  guests. 

President  Taylor  introduced  to  those  present  two  new  members 
of  the  Association,  Col.  F.  E.  Pope  and  Mr.  John  I.  Quinn. 

The  minutes  of  the  meetings  of  July  21st  and  August  18th,  1919, 
were  read  and  approved. 

The  Secretary  read  communications  as  follows:  Prom  Mr.  E.  R. 
Lewis,  on  "Engineering  Organization  and  Unity";  from  W.  IST.  Jones, 
Secretary  of  the  Northwestern  Association,  and  also  from  the  Secre- 
tary of  the  San  Francisco  Association,  enclosing  printed  reports  by 
members  of  those  Associations  in  regard  to  the  four  main  points 
under  discussion  by  the  Development  Committee  of  the  Society, 
which  reports,  on  motion,  duly  seconded,  were  referred  to  Mr.  W.  N. 
Hoyt,  the  representative  on  that  Committee;  and  correspondence  be- 
tween Messrs.  Hoyt,  Chas.  Warren  Hunt,  and  the  American  Concrete 
Pipe  Association,  pertaining  to  the  study  of  the  concrete  culvert  pipe 
problem. 

Mr.  Hoyt  announced  that  the  next  meeting  of  the  Committee  on 
Development  would  be  held  at  Detroit,  Mich.,  on  September  22d,  1919, 
and  that,  as  suggested  at  the  July  meeting  of  the  Association,  he 
would  appreciate  a  call  for  a  special  meeting  before  that  date,  in  order 
to  discuss  briefly  the  report  of  the  Development  Committee,  as  sub- 
mitted to  the  Society  at  the  Annual  Convention  on  June  17th,  1919. 

On  motion,  duly  seconded,  it  was  decided  to  call  such  special 
meeting  of  the  Association  for  September  19th,  1919,  and  invitations 
were  ordered  to  be  sent  to  members  of  the  other  National  Societies 
resident  in  Duluth  to  be  present  and  take  part  in  the  discussion. 

Mr.  Lyonel  Ayres  reported  for  the  Entertainment  Committee  that 
he  had  received  an  invitation  for  the  members  of  the  Association  to 
inspect  9.  new  dam  being  constructed  by  the  Great  Northern  Power  ■ 
Company  at  Boulder  Lake.  On  motion,  duly  seconded,  the  Enter- 
tainment Committee  was  requested  to  arrange  for  this  trip  by  auto- 
mobile, the  date  to  be  decided  by  the  Committee. 

Adjourned. 

September  19th,  19 19. — A  special  meeting  of  the  Association  was 
called  to  order  at  the  Kitchi  Gammi  Club;  Second  Vice-President  J. 
L.  Pickles  in  the  chair;  W.  H.  Woodbury,  acting  as  Secretary;  and 
present,  also,  12  members. 
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The  discussion  of  the  report  of  the  Development  Committee  of 
the  Society,  as  submitted  to  the  Annual  Convention,  was  opened  by 
Mr.  W.  N.  Hoyt,  the  representative  on  the  Committee  from  this 
Association,  following  which  each  of  the  main  topics  of  the  report  was 
discussed  in  turn.  The  discussion  brought  out  the  fact  that  local 
feeling  is  very  favorable  to  the  report  of  the  Development  Committee. 

The  Entertainment  Committee  reported  as  to  the  details  of  the 
arrangements  for  the  trip  to  Boulder  Lake. 

Adjourned. 

On  September  29th,  1919,-  at  the  invitation  of  the  Great  Northern 
Power  Company,  a  party  of  13  members  and  3  guests  left  Duhith 
in  three  automobiles,  furnished  by  members  of  the  Association,  and 
went  to  Boulder  Lake,  where  the  Company  is  constructing  a  new 
concrete  dam  to  return  water  for  power  development. 

The  dam  will  provide  a  storage  capacity  in  the  reservoir  of  39  sq. 
mile-ft.,  with  a  tributary  drainage  area  of  60  sq.  miles.  The  flooded 
area*  is  estimated  at  7.08  sq.  miles,  with  a  maximum  depth  of  20  ft. 
The  dam  will  be  348  ft.  7  in.  long  and  20  ft.  high,  and  consists  of  six 
concrete  arches  with  concrete  counter  walls,  all  resting  on  rock.  It 
was  designed  by  Gardner  S.  Williams,  M.  Am.  Soc.  C.  E. 

The  members  of  the  Association  who  accepted  the  Company's  in- 
vitation enjoyed  the  trip  which  was  made  instructive  by  W.  I^. 
Ryerson,  Manager  of  the  Company,  who  explained  the  details  of  the 
work. 

Illinois  Association,  Organized  1916. 

H.  J.  Burt,  President;  Edgar  S.  Nethercut,  Secretary-Treasurer, 
1735  Monadnock  Blk.,  Chicago,  111. 

The  regular  meetings  of  the  Association  are  held  on  the  second 
Monday  of  March,  June,  September,  and  December,  the  last  being 
the  Annual  Meeting.  The  hour  and  place  of  meeting  are  not  fixed, 
but  this  information  will  be  furnished  on  application  to  the  Secretary. 

Louisiana  Association,  Organized  1914. 

Arsene  Perrilliat,  President;  Eugene  F.  Delery,  Secretary,  503  City 
Hall  Annex,  New  Orleans,  La. 

The  regular  meetings  of  the  Association  are  held  at  The  Cabildo, 
New  Orleans,  La.,  on  the  first  Monday  of  January,  April,  July,  and 
October. 

Nebraska  Association,  Organized  1917. 

*John  A.  Bruce,  Acting  President;  Homer  Y.  Knouse,  Secretary- 
Treasurer,  200  City  Hall,  Omaha,  Nebr. 

Regular  meetings  of  the  Association  are  held  on  the  first  Saturday 
of  each  month,  except  July  and  August,  and  at  such  places  as  may  be 
appointed  from  time  to  time  by  the  Executive  Committee.  The  Annual 
Meeting  is  held  in  Lincoln,  Nebr.,  on  the  second  Friday  in  January. 

Visiting  members  of  the  Society  are  especially  iirged  to  communi- 
cate with  the  Secretary  when  in  the  city. 

*  Mr.  Adna  Dobson,  the  President  of  the  Association,  died  on  May  4th,  1919. 
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Northwestern  Association,  Organized  1914. 

Ralph  D.  Thomas,  President;  W.  N.  Jones,  Secretary,  City  Engi- 
neer's Office,  City  Hall,  Minneapolis,  Minn. 

The  meetings  of  the  Association  are  held  bi-monthly,  alternating 
between  St.  Paul  and  Minneapolis,  on  the  third  Friday  of  each  month. 
Information  as  to  the  time  and  place  of  such  meetings  will  be  furnished 
on  application  to  the  Secretary. 

Philadelphia  Association,  Organized  1913. 

S.  M.  Swaab,  President;  Henry  T.  Shelley,  Secretary,  416  City 
Hall,  Philadelphia,  Pa. 

The  regular  meetings  of  the  Association  are  held  at  the  Engineers' 
Club  of  Philadelphia,  1317  Spruce  Street,  on  the  first  Monday  in 
January,  April,  and  October,  the  last  being  the  Annual  Meeting. 
Special  meetings  will  also  be  held  during  the  winter,  in  order  to 
provide  an  opportunity  for  members  to  take  a  more  active  part  in  the 
work  of  the  Association.  ^ 

(Abstract    of    Minutes    of    Meetings) 

September  5th,  i9i9' — The  special  meeting  was  called  to  order  at 
the  Engineers'  Club;  Past-President  Samuel  T.  Wagner  in  the  chair; 
H.  T.  vShelley,  Secretary ;  and  present,  also,  21  members. 

The  meeting  was  called  to  discuss  and  pass  upon  finally  the  report 
of  the  Committee  on  Development  of  the  Society,  submitted  to  the 
Board  of  Direction  in.  June,  1919.  This  report  had  been  discussed  at  a 
special  meeting  of  the  Association  held  in  August,  1919,  and,  on 
motion,  duly  seconded,  had  been  referred  to  the  Development  Com- 
mittee of  the  Association  for  review,  with  a  request  that  that  Com- 
mittee present  its  criticisms  of  the  report  at  this  meeting. 

Mr.  Benjamin  Franklin,  Chairman  of  the  Association's  Committee 
on  Development,  reported  that  the  Committee  had  found  that  its  recom- 
mendations coincided  very  closely  with  those  of  the  Society's  Commit- 
tee, and  that,  with  a  few  exceptions,  he  recommended  the  report  be 
accepted  by  the  Association. 

After  a  spirited  discussion,  it  was  voted  unanimously  that  the 
Association  go  on  record  as  heartily  endorsing  the  report  of  the  Com- 
mittee on  Development  of  the  Society.  It  was  also  voted  to  submit  for 
the  consideration  of  that  Committee  the  following  suggestions : 

That  in  Section  D,  Relation  to  Public  Affairs,  Paragraph  1,  the 
definition  of  Engineering  should  be  brief  and  concise. 

That  the  Code  of  Ethics  should  include  fees  and  salaries. 

That  a  standard  bill  for  the  Licensing  of  Engineers  should  be  pre- 
pared in  co-operation  with  other  National  Societies. 

That  the  recommendation  of  the  Committee  be  extended  to  include 
publications  tending  to  bring  the  activities  of  the  Society  under  the 
fullest  observation  of  the  reading  public  and  that  the  individual  effort 
of  the  members  be  directed  at  all  times  to  that  end. 

That  it  be  the  duty  of  the  Local  Associations  to  form  Welfare  Com- 
mittees, the  personnel  of  which  should  have  membership  in  such  civic 
organizations  as  Chambers  of  Commerce,  Boards  of  Trade,  etc.,  and 
that  the  activities  of  these  Committees  be  co-ordinated  with  similar 
committees  of  other  Societies. 
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On  motion,  duly  seconded,  it  was  decided  unanimously  that  the 
Secretary  be  requested  to  forward  to  Mr.  Onward  Bates,  Chairman,  a 
statement  of  the  action  taken  by  the  Association  on  the  report  of  his 
Committee  on  Development. 

Past-President  Wagner  called  the  attention  of  the  members  of  the 
Association  to  the  request  for  individual  opinions  on  the  report. 

On  motion,  duly  seconded,  it  was  decided  that  the  Association  accept 
the  invitation  of  the  Franklin  Institute  to  join  in  making  the  Decem- 
ber meeting  of  the  Institute  a  joint  meeting.  This  meeting  is  to  be 
held  on  Wednesday,  December  17th,  1919,  and  a  paper  by  Brig.-Gen. 
R.  C.  Marshall,  M.  Am.  Soc.  C.  E.,  Chief  of  the  Construction  Division 
of  the  United  States  Army,'  entitled  "The  Work  of  the  Construction 
Division  of  the  United  States  Army  During  the  World  War",  will  be 
presented  by  the  author. 

Adjourned. 

October  6th,  19 19. — The  Annual  Meeting  was  called  to  order  at  8.15 
P.  M.,  at  the  Engineers'  Club;  Vice-President  Harrison  Souder  in  the 
chair;  H.  T.  Shelley,  Secretary;  and  present,  also,  80  members. 

On  motion,  duly  seconded,  the  minutes  of  the  meeting  of  April  7th, 
1919,  were  approved  without  reading. 

Messrs.  Carroll  R.  Thompson  and  Ralph  J.  Lawrence  were  appointed 
Tellers  to  canvass  the  vote  for  Officers  and  Directors  for  1920. 

Messrs.  Charles  H.  Stevens  and  Samuel  I.  Sacks  were  appointed  a 
committee  to  audit  the  accounts  of  the  Secretary  and  Treasurer  sub- 
mitted to  the  Board  of  Directors. 

Mr.  Richard  L.  Humphrey  presented  to  the  meeting  some  of  the 
most  important  features  of  the  Report  of  the  Committee  on  Develop- 
ment to  the  Board  of  Direction  of  the  Society. 

Vice-President  Souder  announced  that  the  subject  for  discussion  at 
the  meeting  was  "The  Best  Method  of  Securing  Increased  Compensa- 
tion for  the  Engineer".  The  discussion  was  opened  by  Mr.  Humphrey, 
who  was  followed  by  Mr.  C.  B.  Voynow.  Papers  on  the  subject  were  also 
submitted  by  Messrs.  E.  G.  Perrot,  R.  G.  Develin,  Wager  Fisher,  and 
Benjamin  Franklin. 

A  general  discussion  of  the  subject  followed  in  which  many  of  those 
present  at  the  meeting  took  part. 

The  report  of  the  Tellers  was  presented,  and  Vice-President  Souder 
announced  the  election  of  the  following  officers:  President,  S.  M. 
Swaab;  Vice-President,  Jonathan  Jones;  Treasurer,  R.  G.  Develin; 
and  Directors,  Messrs.  Benjamin  Franklin  and  Wager  Fisher. 

The  President-elect,  Mr.  Swaab,  then  took  the  chair  and  addressed 
the  meeting. 

On  motion,  duly  seconded,  the  next  meeting  of  the  Association  was 
fixed  for  November,  the  date  to  be  announced  later  by  the  Secretary. 

Adjourned. 

Pittsburgh  Association,  Organized  1917. 

Morris  Knowles,  President;  Nathan  Schein,  Secretary-Treasurer, 
426  City-County  Building,  Pittsburgh,  Pa. 
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The  Annual  Meeting  of  the  Association  is  held  on  the  first  Monday 
in  October.  The  time  and  place  of  other  meetings  are  not  fixed,  but 
this  information  will  be  furnished  on  application  to  the  Secretary, 

(Abstracts  of  Minutes  of  Meeting) 
October  6th,  1919- — The  Annual  Meeting  was  called  to  order  at  the 
Hotel   Chatham;   President   R.   A.    Cummings   in   the   chair;   Nathan 
Schein,  Secretary;  and  present,  also,  35  members  and  guests. 
The  minutes  of  the  previous  meeting  were  read  and  approved. 
Mr.  W.  A.  Weldin  re]X)rted  on  the  work  of  the  Activity  Committee, 
giving  an  account  of  the  excursion  and  inspection  trip  to  the  new  By- 
product Plant  of  the  Carnegie   Steel  Company,   at  Clairton,  Pa.,   at 
which  about  60  members  and  guests  were  present. 

A  progress  report  from  the  Sub-Committee  on  Internal  Affairs  of 
the  Association,  was  presented. 

President  Cummings  addressed  the  meeting  informally  on  the  work 
of  the  Committee  on  Development  of  the  Society. 

The  President  announced  that  a  committee  consisting  of  Messrs. 
Judd,  Weldin,  Taylor,  Layton,  Hopkins,  and  Demorest,  had  represented 
the  Association  at  the  dedication  of  the  Bureau  of  Mines. 

The  following  nominations  for  officers  of  the  Association  for  the 
ensuing  year,  were  reported  by  the  Nomination  Committee :  President, 
Morris  Knowles;  Vice-President,  N.  S.  Sprague;  and  Secretary-Treas- 
urer, Nathan  Schein. 

On  motion  duly  seconded,  the  nominations  were  closed,  and  the 
Secretary  was  ordered  to  cast  a  ballot  for  the  names  submitted  by  the 
Nominating  Committee. 

President  Knowles  then  assumed  the  chair  and  addressed  the  meet- 
ing on  the  welfare  of  engineers  and  on  the  creation  of  a  National 
Department  of  Public  Works. 

On  motion,  duly  seconded,  the  following  resolution  was  adopted. 
"Whereas,  the  American  Society  of  Civil  Engineers,  is  a  member 

of  Engineering  Council,  and 
"Whereas,  Engineering  Council  has  created  a  committee  on  classi- 
fication and  compensation  of  engineers — State  and  Municipal 
Sections,  and 
"Whereas,  the  report  of  this  committee  to  be  effective  and  helpful 
to  the  profession,  should  be  completed  in  the  shortest  possible 
time  and  made  available  for  the  use  of  those  engaged  in  State 
and  Municipal  work,  while  the  annual  appropriations  are  under 
consideration  by  the  executive  and  legislative  authorities. 
"Therefore,  Be  It   Resolved,  that  the  Pittsburgh  Association   of 
Members  of  the  American  Society  of  Civil  Engineers  request 
the  Board  of  Direction  of  the  Parent  Society  to  urge  upon  the 
said  committee  through  Engineering  Council  the  necessity  of 
the  completion   and  publication  of   its   report  at  the  earliest 
possible  date." 

On  motion,  duly  seconded,  the  Secretary  was  instructed  to  send 
copies  of  this  resolution  to  each  Local  Association  of  the  Society  and 
to  the  Board  of  Direction. 
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On  motion,  duly  seconded,  the  following  recommendation  was 
approved  and  ordered  to  be  transmitted  to  the  Engineering  Conference 
on  a  National  Department  of  Public  Works: 

"It  is  recommended  that  the  influence  of  the  entire  membership  of 
the  Society  be  directed  toward  the  creation  of  a  federal  depart- 
ment of  Public  Works,  the  secretary  of  which  shall  be  tech- 
nically qualified  and  a  member  of  the  President's  cabinet,  and 
that  the  law  creating  such  department  shall  provide  for  the 
co-ordination  of  all  government  engineering  problems." 

Adjourned. 
Portland  (Ore.)  Association  Organized  1913- 

E.  Burslem  Thomson,  President;  C.  P.  Keyser,  Secretary,  318  City 
Hall,  Portland,  Ore. 

The  Annual  Meeting  of  the  Association  is  held  on  the  second  Friday 
in  January.  Other  meetings  are  called  by  the  President  and  are 
usually  convened  on  Friday  evenings.  The  place  is  not  fixed,  but  this 
information  may  be  obtained  on  application  to  the  Secretary.  _  All 
members  of  the  American  Society  of  Civil  Engineers  are  cordially 
invited  to  attend  the  meetings. 

(Abstract  of  Minutes  of  Meeting) 

September  26th,  ipip- — The  meeting  was  called  to  order  at  the 
University  Club;  President  Thomson  in  the  chair;  C.  P.  Keyser, 
Secretary;  and  present,  also,  13  members. 

The  minutes 'of  the  meetings  of  the  Association  of  August  12th, 
1919,  and  of  the  Board  of  Direction  of  September  12th,  1919,  were 
read  and  approved. 

A  communication  from  R.  W.  Barnes,  Secretary  of  the  Local 
Chapter  of  the  American  Association  of  Engineers,  was  read,  to- 
gether with  two  resolutions  passed  by  the  Chapter,  pertaining, 
respectively,  to  the  question  of  the  use  of  the  union  label  on  plans 
of  architects  and  engineers,  and  to  the  Jones-Reavis  Bill  for  a 
National  Department  of  Public  Works.  On  motion,  duly  seconded,  it 
was  voted  that  the  Association  favors  a  protest  against  the  use  of  the 
union  label  on  engineering  and  architectural  drawings,  that  a  Com- 
mittee be  appointed  to  draft  a  resolution  to  that  effect,  and  that  copies 
of  this  procedure  be  forwarded  to  the  Oregon  Chapter  of  the  American 
Association  of  Engineers  and  the  American  Institute  of  Architects. 
President  Thomson  appointed  Secretary  Keyser  as  a  committee  of  one 
to  carry  out  this  motion. 

President  Thomson  outlined  the  salient  features  of  the  Jones- 
Reavis  Bill,  and,  on  motion,  duly  seconded,  it  was  voted  that  the 
Association  go  on  record  as  favoring  the  adoption  of  the  Bill,  and 
that  a  committee  of  three,  Messrs.  Hoffmark,  Clarke,  and  Ilaselton, 
be  instructed  to  draw  up  resolutions  in  support  of  the  Local  Campaign 
Committee  appointed  by  Engineering  Council. 

The  Secretary  was  ordered  to  advise  Mr.  Barnes  of  the  action  of 
the  Association  in  these  matters. 

A  communication  from  Mr.  George  C.  Mason  was  read,  recom- 
mending that,  as  the  membership  individually  is  being  asked  by  the 
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Board  of  Direction  of  the  Society  for  suggestions  for  the  Nominating 
Committee,  the  Association  nominate  a  candidate  from  this  district 
and  ask  the  support  of  its  members  for  that  candidate.  The  name 
of  Mr.  J.  C  Stevens  was  suggested,  and,  on  motion,  duly  seconded, 
the  Secretary  was  instructed  to  recommend  Mr.  Stevens'  name  to  the 
Oregon  members  of  the  Society  and  endeavor  to  enlist  the  support 
of  the  Spokane  and  Seattle  Associations  in  the  matter. 

President  Thomson  read  a  letter  from  M.  O.  Leighton.  Chairman 
of  the  ISTational  Service  Committee  of  Engineering  Council,  promising 
to  send  to  the  Association  copies  of  the  bulletins  of  that  Committee  as 
issued. 

Mr.  M.  E.  Reed  presented  a  progress  report  of  the  delegates  of  the 
Association  to  the  Conference  on  Local  Technical  Co-operation. 

Mr.  B.  S.  Morrow,  who  served  as  Captain  of  Engineers  with  the 
American  Expeditionary  Forces,  addressed  the  meeting  on  his  experi- 
ences and  on  some  engineering  features  of  his  work  in  France. 

Mr.  E.  I.  Cantine  also  addressed  the  meeting  on  the  work  of 
wooden  shipbuilding   with  which  he  was   connected   during  the  war. 

Adjourned. 

St.   Louis  Association,  Organized   1888    (Constitution   Approved  by 
Board,  I9i4)> 

J.  A.  Ockerson,  President;  C.  W.  S.  Sammelman,  Secretary-Treas- 
urer, 300  City  Hall,  St.  Louis,  Mo. 

The  Annual  Meeting  of  the  Association,  for  the  election  of  officers 
and  for  the  transaction  of  business,  is  held  on  the  fourth  Monday  in 
November.  Two  meetings  each  year,  for  the  presenfation  and  discus- 
sion of  technical  papers,  are  held  in  the  Auditorium  of  the  Engineers' 
Club  of  St.  Louis  and  are  open  to  members  of  the  Associated  Societies. 
Other  "get-together"  meetings  are  held  regularly  for  dinner  or  luncheon 
on  the  fourth  Monday  of  each  month  except  July,  August,  and 
November. 

San  Diego  Association,  Organized  1915- 

W.  C.  Earle,  President;  R.  C.  Wueste,  Secretary-Treasurer,  Bonita, 
Cal. 

Seattle  Association,  Organized  1913. 

L.  M.  Grant,  President;  G.  A.  Collins,  Secretary,  1317  L.  C.  Smith 
Building,  Seattle,  Wash. 

The  regular  meetings  of  the  Association,  with  luncheon,  are  held 
at  the  Engineers'  Club,  Arctic  Building,  Third  Avenue  and  Cherry 
Street,  at  12.15  p.  M.,  on  the  last  Monday  of  each  month.  Informal 
luncheons  are  also  held  at  12.15  P.  M.  every  Monday  at  the  Engineers' 
Club. 

Special  evening  meetings  are  held  from  time  to  time  for  the  purpose 
of  discussing  important  topics,  and  information  concerning  these  meet- 
ings may  be  had  by  addressing  the  Secretary.  All  members  in  any 
grade  of  the  American  Society  of  Civil  Engineers  are  cordially  invited 
to  attend  the  meetings  when  in  the  vicinity,  and,  if  located  in  this 
District  for  any  length  of  time,  their  membership  in  the  Association 
will  be  appreciated. 
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Southern   California   Association,   Organized    1914. 

George  G.  Anderson,  President;  Floyd  G.  Dessery,  Secretary,  511 
Central  Building,  Los  Angeles,  Cal. 

The  Southern  California  Association  of  Members  of  the  American 
Society  of  Civil  Engineers  (Los  Angeles,  Cal.)  holds  regular  monthly 
meetings  on  the  second  Wednesday  of  each  month,  the  December  meet- 
ing being  the  Annual  IVFeeting. 

Informal  luncheons  in  connection  with  the  Joint  Technical  Societies 
of  Los  Angeles  are  held  at  12.15  p.  m.,  every  Thursday  at  the  Broadway 
Department  Store  Cafe. 

The  by-laws  of  the  Association  provide  for  the  extension  of  hospi- 
tality to  any  member  of  the  Society  who  may  be  temporarily  in  Los 
Angeles,  and  any  such  member  will  be  gladly  welcomed  as  a  guest  at 
any  of  the  meetings  or  luncheons. 

(Abstract  of  Minutes  of  Meetings) 

September  loth,  1919- — The  meeting  was  called  to  order  at 
Christopher's  Cafe,  at  7.35  p.  m.;  President  George  G.  Anderson  in  the 
chair;  F.  G.  Dessery,  Secretary;  and  present,  also,  23  members  and  8 
guests. 

The  minutes  of  the  meeting  of  July  9th,  1919,  were  read  and 
approved. 

A  letter  from  Mr.  K.  D.  Schwendener  was  read,  stating  that  J.  J. 
Bacus,  City  Building  Inspector,  desired  the  advice  and  co-operation  of 
the  Association  in  the  matter  of  building  regulations  and  laws.  After 
discussion  by  Messrs.  Thomas  and  Schwendener,  the  matter  was 
referred,  on  motion,  duly  seconded,  to  the  Board  of  Directors  with 
power  to  create  a  permanent  committee  to  co-operate  and  advise  with 
the  Chief  Building  Inspector. 

The  Secretary  presented  a  letter  from  Mr.  C.  E.  Grunsky,  of  San 
Francisco,  Cal.,  calling  attention  to  the  efforts  being  made  to  create 
a  National  Board  of  Public  Works,  and  stating  that  the  bill  before 
Congress  needs  the  urgent  support  of  every  engineer,  the  engineers  of 
California  being  expected  to  contribute  $2  900  toward  a  fund  of  $100  000 
to  be  used  in  forwarding  the  creation  of  such  a  National  Board. 

After  discussion  by  Messrs.  Hawgood  and  Beantield,  on  motion, 
duly  seconded,  the  Board  of  Directors  was  authorized  to  prepare 
resolutions  to  be  sent  to  all  Senators  and  Kepresentatives  and  to  circu- 
larize the  Association  for  financial  assistance. 

Resolutions  from  the  Directors  of  the  San  Francisco  Association, 
the  Joint  Committee  of  the  Technical  Societies  of  Los  Angeles,  and 
the  Joint  Council  of  Engineering  Societies  of  San  Francisco,  addressed 
to  Governor  Stephens,  relative  to  filling  a  vacancy  on  the  California 
State  Water  Commission,  were  read,  and,  on  motion,  duly  seconded, 
the  Board  of  Directors  was  authorized  to  draw  up  suitable  resolutions 
to  be  forwarded  to  the  Governor. 

Mr.  F.  D.  Howell  called  the  attention  of  the  Association  to  the 
proposal  of  the  County  Health  Officer,  Dr.  Pomeroy,  relative  to  the 
desirability  of  having  the  Supervisors  create  a  County  Board  of 
Sanitary  Engineers.  On  motion,  duly  seconded.  President  Anderson 
appointed  Messrs.  Woodard,  Reed,  and  Dessery,  an  Advisory  Sanitary 
Committee  to  meet  with  Dr.  Pomeroy. 
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President  Anderson  gave  a  preliminary  account  of  the  meeting  of  the 
Conference  Committee  at  Montclair,  N.  J.,  on  the  work  of  the  Com- 
mittee on  Development. 

The  reports  of  the  various  Sub-Committees  were  made  by: 

Mr.  E.  E.  Bowen,  for  the  Sub-Committee  on  External  Kelations, 
with  discussion  by  Messrs.  Bowen,  Howell,  Anderson,  and  Beanfield. 

Mr.  F.  R.  Bates,  for  the  Sub-Committee  on  Internal  Relations,  with 
discussion  by  Messrs.  Anderson,  Bates,  Hawgood,  Sheibley,  and  Thomas. 

Professor  F.  Thomas,  for  the  Sub-Committee  on  Technical  Activ- 
ities, with  discussion  by  Messrs.  Anderson  and  Reed. 

Mr.  B.  Moody,  for  the  Sub-Committee  on  Relation  to  Public  Affairs, 
with  discussion  by  Mr.  Anderson. 

President  Anderson  then  made  a  detailed  report  of  the  Montclair 
meeting  of  the  Conference  Committee,  consisting  of  three  members 
from  each  of  the  Founder  Societies  and  a  representative  of  Engineering 
Council,  at  which  meeting  approval  was  given  to  the  National  Engi- 
neering Council  and  State  Council. 

On  motion,  duly  seconded,  a  vote  of  thanks  was  tendered  the  mem- 
bers of  the  various  Sub-Committees  of  the  Association  for  their  efforts 
and  help. 

On  motion,  duly  seconded,  a  rising  vote  of  thanks  was  given  Presi- 
dent Anderson  for  his  untiring  efforts  and  accomplishments  for  the 
Committee  on  Development. 

On  motion,  duly  seconded,  the  reports  of  the  Sub-Committees  were 
approved  and  adopted  as  the  sentiments  of  the  Association  for  President 
Anderson  to  present  to  the  Committee  on  Development. 

Adjourned. 

October  15th,  19 19. — The  meeting  was  called  to  order  at  8  P.  M.,  at 
Christopher's  Cafe;  President  George  G.  Anderson  in  the  chair;. 
F.  G.  Dessery,  Secretary ;  and  present,  also,  34  members  and  16  guests. 

The  minutes  of  the  meeting  of  September  10th,  1919,  were  read 
and  approved. 

A  letter  from  Mr.  J.  W.  Kemp,  Chairman  of  the  Building  Ordi- 
nance Revision  Committee  of  the  Los  Angeles  Chamber  of  Commerce, 
was  read,  and,  on  motion,  duly  seconded,  was  referred  to  the  Committee 
on  Building  Laws  and  Regulations  of  the  Association. 

The  Secretary  read  a  letter  and  resolution  from  the  Pittsburgh 
Association,  calling  on  the  Committee  on  Classification  and  Compen- 
sation of  Engineers  of  Engineering  Council,  to  complete  its  labors 
and  make  its  report  available  to  engineers  engaged  in  public  work 
while  the  annual  appropriations  are  being  considered  by  the  various 
authorities.  On  motion,  duly  seconded,  the  correspondence  was 
ordered  filed. 

The  attention  of  the  members  present  was  called  to  a  notice  of 
the  106th  regular  meeting  of  the  Colorado  Association,  which  contains 
an  interesting  sidelight  on  the  difficulties  encountered  in  Colorado  with 
the  Engineers'  License  Law,  now  effective  there,  and  its  unsatisfactory 
operation. 

Mr.  Wilkie  Woodard,  Chairman  of  the  Sanitary  Committee,  re- 
ported on  the  results  of  conferences  with  the  County  Health  Officer. 
On  motion,  duly  seconded,  it  was  decided  that,  in  the  future,  this 


Oct.-Nov.-Dec,  1919.]  ANN-QUNCEMENTS  989 

Committee  will  be  mer^red  with  a  similar  committee  of  the  Joint  Tech- 
nical Societies,  or  co-operate  with  this  latter  committee. 

Mr.  Samuel  Storrow  called  the  attention  of  members  of  the  Asso- 
ciation to  the  City  Planning  Commission,  and  suggested  that  a 
committee  be  appointed  from  the  Association.  The  suggestion  was 
made  that  a  committee  from  the  Joint  Technical  Societies  would  be 
more  effective,  and,  on  motion,  duly  seconded,  it  was  decided  to  hold 
the  appointment  of  such  a  committee  in  abeyance. 

Mr.  C.  T.  Leeds  addressed  the  meeting  on  Universal  Military 
Training,  and  presented  a  resolution  that  a  committee  of  seven  mem- 
bers be  appointed  to  report  to  the  Association  on  the  subject.  After 
discussion  by  Messrs.  Woodard,  Storrow,  Trask,  and  Anderson,  the 
resolution,  on  motion,  duly  seconded,  was  adopted,  and  President  An- 
derson was  instructed  to  appoint  the  committee. 

Treasurer  Ralph  J.  Reed  reported  the  receipt  of  $62  from  members 
toward  the  campaign  for  the  National  Department  of  Public  Works. 

A  paijer  ]\y  Messrs.  C.  E.  Tait  and  Willis  S.  Jones,  entitled 
"Spreading  Flood  Waters  as  Related  to  Flood  Control,"  was  pre- 
sented, and  the  subject  was  discussed  by  Messrs.  Sonderegger,  Jones, 
Barnard,  Code,  Pratt,  Storrow,  Sopp,  Trask,  and  Strong.  The  dis- 
cussion proved  of  such  interest  that  it  was  suggested  that  the  Pro- 
gramme Committee  continue  it  at  an  early  date. 

President  Anderson  presented  excerpts  from  the  Report  of  the 
Committee  on  Development. 

Adjourned. 

November  12th,  1919. — The  meeting  was  called  to  order  at 
Christopher's  Cafe,  at  7.45  p.  m.;  Vice-President  H.  W.  Dennis  in  the 
chair;  F.  G.  Dessery,  Secretary;  and  present,  also,  30  members  and 
9  guests. 

The  minutes  of  the  meeting  of  October  15th,  1919,  were  approved 
as  printed  in  the  Bulletin  for  ISTovember,  1919. 

Mr.  C.  T.  Leeds,  Chairman  of  the  Committee  on  "Universal  Mili- 
tary Training"  presented  the  report  of  that  Committee,  and,  on 
motion,  duly  seconded,  the  report  was  approved  and  adopted. 

Vice-President  Dennis  and  Mr.  Harry  Hawgood  called  the  atten- 
tion of  the  members  to  the  final  report  of  the  Committee  on  Develop- 
ment of  the  Society  and  the  necessity  of  careful  study  thereof  by  the 
members. 

Mr.  Hawgood  addressed  the  meeting  briefly  relative  to  the  next 
Annual  Convention  of  the  Society,  which  is  ,to  be  held  in  District 
No.  11,  in  May  or  June,  1920,  and,  by  unanimous  vote  of  those 
jiresent,  Los  Angeles  was  chosen  as  the  place  for  the  Convention  by 
the  meeting. 

On  motion,  duly  seconded,  Vice-President  Dennis  appointed  the 
following  members  as  a  "Committee  on  Ways  and  Means  1920  Con- 
vention" :  Messrs.  G.  G.  Anderson,  Chairman,  H.  W.  Dennis,  W.  K. 
Barnard,  H.  Hawgood,  L.  C.  Hill,  R.  J.  Reed,  W.  Mulholland,  J.  B. 
Lippincott,  C.  T.  Leeds,  W.  H.  Code,  T.  D.  Allin,  S.  Storrow, 
B.  Moody,  and  F.  G.  Dessery. 

In  continuation  of  the  "Flood  Control"  studies,  Mr.  Hawgood 
.presented   a   paper   entitled   "Cost   of   Flood   Damage   and   Economic 
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Relations,"  which  was  discussed  by  Messrs.  Robinson,  Barnard,  Glass, 
Reed,  Dennis,  Olmsted,  Allin,  Leeds,  Sawyer,  Sheibley,  and  Dessery. 

On  motion,  duly  seconded.  County  Flood  Control  Engineer  Regan 
and  his  Assistant,  Mr.  Glass,  were  thanked  for  copies  of  the  "Flood 
Control  Report"  presented  to  the  Association. 

Adjourned. 

Spokane  Association,  Organized  1914. 

Harold  J.  Doolittle.  President;  Charles  E.  Davis,  Secretary,  City 
Engineer's  Office,  Spokane,  Wash. 

The  regular  meetings  of  the  Association  are  held  on  the  second 
Friday  of  each  month,  except  July  and  August.  The  hour  and  place 
of  meeting  are  not  fixed,  but  this  information  will  be  furnished  on 
application  to  the  Secretary. 

Visiting  members  are  invited  to  attend  the  meetings. 

Texas  Association,  Organized  1913. 

Hans  Helland,  President;  E.  'N.  Noyes,  Secretary,  Dure  Buildiui^-, 
Dallas,  Tex.  ^ 

Utah  Association,  Organized  1916. 

A.  B.  Villadsen,  President,  304  Dooly  Bldg.,  Salt  Lake  City,  Utah. 

The  Annual  Meeting  of  the  Association  is  held  on  the  first  Wednes- 
day in  April.  The  time  of  other  meetings  is  not  fixed,  but  this  infor- 
mation will  be  furnished  on  application  to  the  President. 

MINUTES  OF  MEETINGS  OF 

SPECIAL  COMMITTEES 

TO   REPORT   UPON   ENGINEERING   SUBJECTS 

Special  Committee  to  Codify  Present  Practice  on  the  Bearing  Value 
of  Soils  for  Foundations,  etc. 

September  25th,  1919. — The  meeting  was  called  to  order  at  Society 
Headquarters.  Present,  Robert  G.  Cummings  (Chairman),  J.  C. 
Meem,  and  E.  G.  Haines  (Secretary  pro  tern.). 

,    The  meeting  was  devoted  to  a  review  of  the  past  work  of  the  Com- 
mittee, with  a  view  to  resuming  active  work. 

The  manner  of  classifying  soils  was  discussed,  and  it  was  agreed 
that  certain  modifications  should  be  made,  in  order  to  make  the  classifi- 
cation more  adaptable  to  the  use  of  engineers,  by  regrouping  certain 
headings. 

The  list  of  popular  definitions  of  classes  of  soils,  compiled  by  Mr. 
Haines,  with  modifications  suggested  by  Mr.  Cummings,  was  presented, 
and  it  was  decided  to  wait  for  a  final  decision  on  the  technical  defini- 
tions and  present  both  classes  of  definitions  to  the  Society  together. 

Mr.  Cummings  reported  that  the  work  of  the  Bureau  of  Standards, 
under  the  direction  of  Dr.  Griffiths,  in  conjmiction  with  the  work  of  the 
Soils  Committee,  was  practically  suspended  at  present. 

Mr.  Haines  promised  to  present  by  December  1st,  1919,  in  form  for 
publication,  the  drawings  of  the  practical  soils  testing  machine. 


Oct.-Nov.-Dec,  191!).]  AXXOUNCEMENTS  991 

A  diagram  showing  the  allowable  loads  on  different  soils,  being  the 
mean  values  of  a  large  number  of  building  codes  of  different  cities,  was 
presented,  and  it  was  agreed  that  it  should  be  included  in  the  report  of 
the  Committee  for  the  year,  as  being  of  interest  to  the  Society. 

The  list  of  ways  in  which  soil  foundations  give  trouble  was  further 
discussed,  and  it  was  decided  to  submit  Mr.  Hazen's  revised  list  to  all 
members  of  the  Committee  for  further  comments. 

Special  Committee  on  Stresses  in  Railroad  Track 

March  19th,  1919,— The  meeting  was  held  at  Chicago,  111.  Present, 
A.  N.  Talbot  (Chairman),.  A.  S.  Baldwin,  G.  H.  Bremner,  W.  J. 
Burton,  Charles  S.  Churchill,  W.  C.  Cushing,  George  W.  Kittredge, 
C.  G.  E.  Larsson,  G.  T.  Ray,  F.  E.  Turneaure,  J.  E.  Willoughby,  C.  D. 
Gennett,  Jr.  (representing  Robert  W.  Hunt),  and  Mr.  Bronson  (repre- 
senting Dr.  P.  H.  Dudley,  a  member  of  the  Committee  of  the  Amer- 
ican Railway  Engineering  Association). 

The  Chairman  made  a  report  on  the  work  done  on  tests  on  the 
effect  of  counter-balance  on  the  Illinois  Central  Railroad  and  on  the 
action  of  ties  on  the  Illinois  Central  Railroad  and  the  Chicago,  Mil- 
waukee, and  St.  Paul  Railroad. 

After  a  general  discussion  of  the  progress  of  the  work  and  of 
future  plans,  it  was  agreed  to  hold  a  meeting  after  the  material  on 
hand  had  been  put  in  form  for  presentation  to  the  Committee. 

October  27th=28th,  1919.— The  meetings  were  held  at  Chicago,  111. 
Present,  A.  N.  Talbot  (Chairman),  *A.  S.  Baldwin,  G.  H.  Bremner, 
W.  J.  Burton,  Charles  S.  Churchill,  W.  C.  Cushing,  W.  M.  Dawley, 
C.  D.  Gennett,  Jr.  (representing  Robert  W.  Hunt),  J.  B.  Jenkins, 
George  W.  Kittredge,  Paul  M.  LaBach,  C.  G.  E.  Larsson,  G.  J.  Ray, 
H.  R.  Safford,  J.  E.  Willoughby,  and  Mr.  Bronson  (representing  Dr. 
P.  H.  Dudley).  There  were  present,  also,  Messrs.  M.  L.  Enger,  'N.  E. 
Ensign,  and  E.  E.  Cress,  who  had  been  engaged  in  the  testing  work. 

The  tentative  draft  of  the  Second  Progress  Report  of  the  Com- 
mittee was  discussed  in  detail,  and  modifications  were  made. 

On  motion,  duly  seconded,  the  Chairman  was  authorized  to  prepare 
the  introductory  matter  and  to  present  the  report  to  the  Society  and 
to  the  American  Railway  Engineering  Association  as  a  progress  report 
of  the  Committee. 

Plans  for  future  work  were  also  discussed. 

PRIVILEGES  OF  ENGINEERING  SOCIETIES 

EXTENDED  TO  MEMBERS  OF  THE 
AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

Members  of  the  American  Society  of  Civil  Engineers  will  be  wel- 
come in  the  Reading  Rooms  and  at  the  meetings  of  many  engineering 
societies  in  all  parts  of  the  world.  A  list  of  such  societies  will  be 
found  on  pages  41  and  42  of  the  Year  Book  of  the  Society  for  1919. 
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NEW  BOOKS* 

(From  September  1st  to  December  1st,  1919) 

The  statements   made    in    these   notices   are   taken   from   the  books 

themselves,  and  this  Society  is  not  responsible  for  them. 


DONATIONS  TO  ENGINEERING  SOCIETIES  LIBRARY 

PAPERS  ON  THE  DESIGN  OF  ALTERNATING  CURRENT  MACHINERY. 

By  C.  C.  Hawkins,  S.  P.  Smith  and  S.  N'eville.  Lond.  and  N.  Y., 
Sir  Isaac  Pitman  and  Sons,  Ltd.,  1919.  392  pp.,  illus.,  pL,  tab.,  9x6 
in.,  cloth.    18  shillings. 

Originating  out  of  many  discussions  on  technical  subjects,  tlie  papers  here  col- 
lected find  a  connecting  link  in  their  common  purpose,  which  is  to  deal  scientifically 
and  practically  with  problems  arising  in  the  design  of  alternating-current  machinery. 
The  point  of  view  throughout  is  that  of  the  practical  designer.  Contents  :  Notes  on  the 
Theory  and  Design  of  Alternating-Current  Generators  ;  The  Flu.x  Wave-Form  of  the 
Turbo-Alternator  with  Cylindrical  Rotor  ;  Magnetic  Calculations  for  Tapered  Teeth  ; 
Notes  on  the  Theory  and  Design  of  the  Polyphase  Induction  Motor. 

THE  PRINCIPLES  OF  ELECTRIC  WAVE  TELEGRAPHY  AND.  TELEPHONY. 

By  J.  A.  Fleming.  4th  Edition.  Lond.  and  N.  Y.,  Longmans,  Green 
and  Co.,  1919.    707  pp.,  illus.,  pi.,  tab.,  9x6  in.,  cloth.    $14.00. 

Dr.  Fleming's  well-known  treatise  has  been  again  revised  by  additions  which 
bring  it  up  to  date,  while  antiquated  matter  has  been  deleted  in  order  that  the 
volume  might  not  become  unwieldy.  The  book  is  a  statement  of  principles  rather 
than  a  full  account  of  actual  apparatus,  and  is  intended  to  provide  a  comprehensive 
view  of  the  subject,  particularly  with  regard  to  its  scientific  side,  and  of  that  part 
of  it  which  is  concerned  with  quantitati'^e  measurements  and  the  underlying  theory. 

PRACTICAL  WINDINGS  OF  ALTERNATINQ-CURRENT  MACHINERY. 

By  J.  Herbert  Wickman.  Milwaukee,  The  Author.  36  pp.,  9x6 
in.,  paper.     $1.00. 

This  pamphlet  is  intended  to  give  the  necessary  information  to  armature 
winders,  without  mathematical  calculations  or  theoretical  discussions.  Directions  for 
winding,  reconnecting  for  other  voltages,  or  changing  the  windings  from  one  phase 
to  another,  are  given. 

PRINCIPLES  OF  DIRECT=CURRENT  MACHINES. 

By  Alexander  S.  Langsdorf.  (Electrical  Engineering  Texts.)  2d 
Edition.  N.  Y.,  McGraw-Hill  Book  Company,  Inc.;  Lond.,  Hill  Pub- 
lishing Company,  Ltd.,  1919.    460  pp.,  314  illus.,  8x6  in.,  cloth.    $4.00. 

This  book  has  been  prepared  to  place  before  students  of  electrical  engineering 
a  reasonably  complete  treatment  of  the  fundamental  principles  underlying  the 
design  and  operation  of  all  types  of  direct-current  machinery.  Instead  of  attempting 
to  touch  the  "high  spots"  in  the  whole  field  of  direct-current  engineering,  attention 
has  been  concentrated  on  certain  important  features  which  are  ordinarily  dismissed 
with  brief  mention,  but  Which,  the  author  believes,  are  vital  to  a  thorough  grasp  of 
the  subject.  The  present  edition  has  been  thoroughly  revised  and  enlarged  in 
accordance  with  the  results  of  experience  in  the  use  of  the  book. 

ELEMENTS  OF  RADIO=TELEGRAPHY. 

By  Ellery  W.  Stone,  N.  Y.,  D.  Van  Nostrand  Co.,  1919.  267  pp., 
125  illus.,  33  pL,  8x5  in.,  flexible  cloth.    $2.50. 

This  book,  by  the  instructor  at  the  United  States  Naval  Radio  Station,  San 
Diego,  Cal.,  was  written  primarily  for  use  in  instruction  at  that  school ;  it  is  believed, 
however,  that  it  will  be  helpful  in  other  schools  and  for  self  instruction.  The 
physical,  rather  than  the  mathematical  presentation,  of  the  subject  is  used.  A 
knowledge  of  physics  and  mathematics  is  not  necessary.  Prominence  is  given  to  the 
development  of  the  subject  as  illustrated  by  patents. 

*Unless  otherwise  specified,  books  in  this  list  have  been  donated  by  the  publishers. 
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MARINE  OAS  ENGINES: 

Their  Construction  and  Management.  By  Carl  H.  Clark.  2d  Edi- 
tion. N.  Y.,  D.  Van  Nostrand  Co.,  1919.  136  pp.,  102  illus.,  8x5  in., 
flexible  cloth.    $2.00. 

This  volume  is  a  small  manual  of  convenient  size,  intended  for  those  who 
desire  a  systematic  presentation  of  the  principles  of  operation  and  construction  of 
the  standard  types  of  marine  gas  engines,  from  a  practical,  rather  than  a  theoretical 
point  of  view.  The  present  edition  has  been  revised  to  conform  with  current  prac- 
tice, and  material  on  oil  and  Diesel  engines  has  been  added. 

AIR  NAVIGATION: 

Notes  and  Examples.  By  Capt.  S.  F.  Card.  N.  Y.,  Longmans, 
Green  &  Co. ;  Lond.,  Edward  Arnold,  1919.  140  pp.,  illus.,  tab.,  map, 
9x6  in.,  cloth.    $3.40. 

An  elementary  textbook  of  navigation  for  airplane  pilots,  which  presents  the 
methods  and  the  course  of  instruction  used  in  training  the  officers  of  the  British 
flying  services. 

CHILTON  TRACTOR  INDEX,  JULY,  iqiq  : 

Published  Semi-Annually  by  the  Chilton  Co.,  Phila.  500  pp.,  10  x  7 
in.,  paper.    $1.00. 

This  volume  is  a  directory  of  the  American  tractor  industry,  in  which,  the 
editors  state,  they  have  attempted  to  present  all  the  information  useful  to  the 
industry  as  a  whole.  It  includes  descriptions  of  power  farm  machinery,  illustrated 
descriptions  and  specifications  of  tractors  and  farm  implements,  and  directories  of 
manufacturers  of  implements,  tractors,  parts,  and  accessories. 

DYKE'S  AUTOMOBILE  AND  GASOLINE  ENGINE  ENCYCLOPEDIA. 

By  A.  L.  Dyke.  10th  Edition.  St.  Louis,  The  Author  (copyright, 
1919).    940  pp.,  illus.,  10  X  7  in.,  cloth.    $5.00. 

It  is  difficult  to  imagine  any  topic  connected  with  the  use  or  repair  of  auto- 
mobiles, which  is  not  discussed  in  this  comprehensive  volume  for  repairmen  and 
operators.  Theoretical  considerations  are  omitted,  but  an  immense  amount  of  prac- 
tical information  is  supplied  in  concise,  definite  form,  illustrated  by  numerous  draw- 
ings and  charts.  In  addition  to  passenger  automobiles,  the  volume  treats  of  trucks, 
tractors,  motorcycles,  and  airplanes. 

STEAM  TURBINES: 

A  Practical  and  Theoretical  Treatise  for  Engineers  and  Students, 
Including  a  Discussion  of  the  Gas  Turbine.  By  James  Ambrose  Moyer. 
4th  Edition,  Revised  and  Enlarged.  N.  Y.,  John  Wiley  and  Sons,  Inc. ; 
Lond.,  Chapman  and  Hall,  Ltd.,  1919.  496  pp.,  illus,  diag.,  tab.,  1 
folded  chart,  9x6  in.,  cloth.    $4.00. 

This  edition  differs  from  the  preceding  ones  by  containing  fuller  discussions  of 
the  methods  of  governing,  the  calculation  of  the  strength  of  disk  type  blade  wheels, 
and  of  recent  developments  in  marine  practice.  The  text  as  a  whole  has  also  been 
revised.  The  general  purpose  of  the  volume  is  to  provide  the  designer,  operator,  or 
manufacturer  of  steam  turbines  with  a  concise  manual  of  information,  based  on 
practical  experience. 

THE  GASOLINE  AUTOMOBILE. 

Prepared  in  the  Extension  Division  of  the  University  of  Wisconsin, 
by  George  W.  Hobbs  and  Ben  G.  Elliott.  2d  Edition,  Completely 
Revised  by  Ben  G.  Elliott  and  Earl  L.  Consoliver.  IST.  Y.,  McGraw- 
Hill  Book  Co.,  Inc. ;  Lond.,  Hill  Publishing  Co.,  Ltd.,  1919.  483  pp., 
illus.,  1  pi.,  9x6  in.,  cloth.    $3.00. 

Developments  in  automobile  practice  during  the  past  four  years  have  necessi- 
tated changes  in  this  popular  textbook.  In  addition  to  the  necessary  revision,  the 
book  has  been  rewritten,  and  enlarged  by  the  inclusion  of  several  new  chapters.  In 
doing  this,  the  authors  have  provided  a  work  on  the  fundamental  principles  of 
automobile  design,  construction,  and  operation  for  the  instruction  of  those  who  drive, 
repair,  sell,  or  otherwise  have  to  do  with  motor  cars. 
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CATALYSIS  IN  INDUSTRIAL  CHEMISTRY. 

By  G.  G.  Henderson.  Lond.  and  N.  Y.,  Longmans,  Green  &  Co., 
]919.    202  pp.,  9x6  in.,  cloth.    $3.25. 

This,  the  latest  volume  of  the  series  of  Monographs  on  Industrial  Chemistry 
which  is  being  published  under  the  editorship  of  Sir  Edward  Thorpe,  is  intended  to 
present  broadly  the  present  knowledge  of  the  phenomenon  of  which  it  treats.  The 
book  reviews  the  existing  literature  on  catalysis,  paying  particular  attention  to  the 
many  and  varied  applications  now  used  in  industry.  The  author  hopes  that  it  will 
also  suggest  the  desirability  of  further  investigations. 

COMMERCIAL  OILS:     VEQETABLE  AND  ANIMAL; 

With  Special  Eeference  to  Oriental  Oils.  By  I.  F.  Laucks.  N.  Y., 
John  Wiley  and  Sons,  Inc. ;  Lond.,  Chapman  and  Hall,  Ltd.,  1919.  138 
pp.,  8x5  in.,  cloth.    $1.25. 

This  book  is  intended  to  give  men  without  technical  training,  who  are  in  the 
oil  trade,  the  technical  data  and  information  required  in  every-day  dealings,  in  con- 
cise form.  The  various  commercial  oils  are  listed.  For  each  are  given  the  sources, 
uses,  and  the  physical  and  chemical  characteristics.  The  values  have  been  col- 
lected from  the  standard  texts,  supplemented,  particularly  in  regard  to  Oriental  oils, 
by  the  results  obtained  in   the  author's  laboratory. 

OXY=ACETYLENE  WELDING  MANUAL. 

By  Lorn  Campbell,  Jr.  (Wiley  Engineering  Series.)  N.  Y.,  John 
Wiley  &  Sons,  Inc.;  Lond.,  Chapman  &  Hall,  Ltd.,  1919.  154  pp.,  92 
illus.,  1  pL,  8x5  in.,  cloth.    $1.25. 

An  instruction  book  for  beginners  by  the  officer  in  charge  of  welding  instruc- 
tion in  the  Ordnance  Department,  U.  S.  A.  The  work  is  confined  to  shop  practice, 
and  is  intended  to  provide  a  systematic,  standardized  method  of  instructing,  adapted 
to  class  use,  and  as  a  reference  book  in  the  shop. 

IRON  AND  STEEL: 

A  Treatise  on  the  Smelting,  Refining,  and  Mechanical  Processes 
of  the  Iron  and  Steel  Industry,  Including  the  Chemical  and  Physical 
Characteristics  of  Wrought  Iron,  Carbon,  High-Speed  and  Alloy  Steels, 
Cast  Iron,  and  Steel  Castings,  and  the  Application  of  These  Materials 
in  Machine  and  Tool  Construction.  By  Erik  Oberg  and  Franklin  D. 
Jones.  N.  Y.,  The  Industrial  Press;  Lond.,  The  Machinery  Publishing 
Co.,  Ltd.,  1918.    328  pp.,  illus.,  9x6  in.,  cloth.    $2.50. 

This  volume,  the  authors  state,  is  not  intended  as  a  treatise  for  metallurgists 
and  those  engaged  in  the  manufacture  of  iron  and  steel,  but  as  a  textbook  for 
students  in  technical  schools  and  those  engaged  in  mechanical  engineering  and 
machine  building.  The  book  provides  for  these  a  broad,  general  survey  of  the 
industry,  with  definite  practical  information  on  the  various  commercial  grades  and 
forms  of  iron  and  steel  products,  and  the  particular  class  of  service  for  which  each 
is  suitable. 

FOUNDRY  PRACTICE: 

A  Textbook  for  Molders,  Students,  and  Apprentices.  By  R.  H. 
Palmer.  2d  Edition.  N.  Y.,  John  Wiley  &  Sons,  Inc. ;  Lond.,  Chapman 
&  Hall,  Ltd.,  1919.    390  pp.,  illus.,  40  tab.,  8x6  in.,  cloth.    $3.00. 

This  volume  is  intended  primarily  for  purposes  of  instruction,  rather  than  as 
a  treatise  for  experienced  foundrymen.  The  various  types  of  moulds  are  explained, 
and  illustrations  of  the  different  practices  are  given.  Cupola  and  air-furnace  prac- 
tice, foundry  equipment,  and  methods  of  mending  and  cleaning  castings  are  also  dis- 
cussed. This  edition  has  been  enlarged  by  the  inclusion  of  methods  for  casting  and 
moulding  a  number  of  additional  articles,  such  as  engine  cylinders,  propellers,  lathe 
beds,  and  large  kettles. 
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THE  METALS  OF  THE  RARE  EARTHS, 

By  J.  F.  Spencer.  Lond.  and  N.  Y.,  Longmans,  Green  &  Co.,  1919. 
279  pp.,  diagrams,  tab.,  9x6  in.,  cloth.    $4.50. 

This  volume  supplies  a  review  of  our  knowledge  of  these  metals,  in  which  their 
occurrence,  separation,  compounds,  and  uses  are  described.  An  extensive  list  of 
references  is  included,  which  contains,  the  author  believes,  all  the  important  papers 
published  ou  the  subject,  as  well  as  most  of  those  of  lesser  importance. 

THE  PHYSICAL  CHEMISTRY  OF  THE  METALS. 

By  Rudolph  Schenck.  Translated  and  Annotated  by  Reginald 
Scott  Dean.  N.  Y.,  John  Wiley  and  Sons,  Inc.;  Lond.,  Chapman  & 
Hall,  Ltd.,  1919.    239  pp.,  illus.,  tab.,  9x6  in.,  cloth.    $3.00. 

This  volume  is  the  outcome  of  a  course  of  lectures  delivered  in  the  Technischen 
Hochschule  at  Aachen  before  the  engineers  of  the  district.  The  purpose  of  the 
lectures  was  to  show  the  use  of  chemical  statics  and  to  explain  the  applications  of 
physical  chemistry  in  the  study  of  smelting  operations  and  metallurgical  processes. 
The  translator  has  made  additions  to  the  original  text  when  necessary  and  has 
revised  the  numerical  data  to  agree  with  the  accepted  values. 

THE  ANALYSIS  OF  MINERALS  AND  ORES  OF  THE  RARER  ELEMENTS; 

For  Analytical  Chemists,  Metallurgists,  and  Advanced  Students. 
By  W.  R.  Schoeller  and  A.  R.  Powell.  Lond.,  Charles  Griffin  &  Co., 
Ltd. ;  Phila.,  J.  B.  Lippincott  Co.,  1919.  239  pp.,  tab.,  9x6  in.,  cloth. 
16  shillings.     (Gift  of  J.  B.  Lippincott  Co.) 

This  is  a  practical  laboratory  guide  for  those  interested  in  the  determination 
of  the  so-called  rare  elements,  and  is  the  first  work,  the  authors  state,  in  which  the 
complete  analysis  of  the  minerals  of  these  elements  has  received  systematic  treat- 
ment. The  methods  have  been  selected  from  various  authorities,  supplemented  when 
necessary  by  methods  devised  by  the  authors.     Full  details  are  given  in  each  case. 

FIFTY  YEARS  OF  IRON  AND  STEEL. 

By  Joseph  G.  Butler,  Jr.  Cleveland,  The  Penton  Press,  1919.  145 
pp.,  por.,  10  X  6  in.,  leather.     (Gift  of  Author.) 

Ttis  volume  is  one  of  a  special  edition,  limited  to  100  copies,  of  an  address 
delivered  before  the  American  Iron  and  Steel  Institute  in  1917,  in  which  the  author 
gives  his  personal  reminiscences  of  the  development  in  iron  and  steel  making,  as 
observed  during  an  active  participation  in  the  industry  in  Eastern  Ohio,  which  began 
in  1857.  To  this  are  added  some  brief  data/  on  the  early  history  of  iron  and  steel, 
and  a  chapter  on  the  activities  of  the  American  iron  manufactures  during  the  great 
war.  The  volume  is  profusely  illustrated  with  portraits  of  men  of  note  in  the 
industry. 

THE  STRATEGY  OF  MINERALS: 

A  Study  of  the  Mineral  Factor  in  the  World  Position  of  America  in 
War  and  in  Peace.  Edited  by  George  Otis  Smith,  with  an  Litroduction 
by  Franklin  K.  Lane.  N.  Y.  and  Lond.,  D.  Appleton  &  Co.,  1919.  372 
pp.,  8x5  in.,  i  cloth.    $2.50. 

The  part  played  by  minerals  in  the  World  War  and  their  share  in  reconstruc- 
tion are  discussed  in  this  volume  by  a  group  of  geologists  in  the  Government  service. 
The  strategic  value  of  mineral  resources  of  the  United  States  in  the  larger  re-organi- 
zation of  peace  is  taken  up,  along  with  the  problems  of  their  utilization  and  con- 
servation. Contents  :  International  Relations  and  Economic  Minerals  ;  The  Shipping 
Crisis;  Mineral  Fuels;  Tendencies  of  Power  Production;  Iron  and  Its  Associates; 
Copper  ;  Lead  and  Zinc  ;  Minor  Metals  ;  Minerals  in  the  Chemical  Industries  ;  Other 
Industrial  Minerals  ;  Position  of  the  United  States  Among  the  Nations  ;  A  Case  of 
National  Dependence ;   Germany  ;   A  Look  Ahead  ;   War-Time  Control  of   Minerals. 
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ASBESTOS: 

From  Mine  to  Finished  Product.  N.  Y.,  Asbestos  and  Mineral  Cor- 
poration, 1919.    194  pp.,  60  pi.,  11  X  10  in.,  cloth. 

A  collection  of  sixty  photographs  of  asbestos  minerals,  mines,  and  manufactur- 
ing plants,  forming  a  pictorial  presentation  of  the  mining  of  raw  asbestos  and  its 
manufacture  into  finished  goods.  Brief  explanatory  notes  accompany  the  illustra- 
tions. 

OSMOTIC  PRESSURE. 

By  Alexander  Findlay,  2d  Edition.  Lond.  and  N.  Y.,  Longmans, 
Green  and  Co.,  1919.     116  pp.,  illus.,  tab.,  9x6  in.,  cloth.    $2.15. 

The  author  of  this  monograph  gives  an  account  of  the  theories  of  osmotic 
pressure,  the  methods  of  determining  it,  and  the  general  theory  of  solutions.  An 
extensive  bibliography  is  included.  In  preparing  this  new  edition,  account  has  been 
taken  of  the  results  obtained  by  investigators  during  the  past  six  years. 

GEODESY: 

Including  Astronomical  Observations,  Gravity  Measurements,  and 
Method  of  Least  Squares.  By  George  L.  Hosmer.  N.  Y.,  John  Wiley 
&  Sons,  Inc. ;  Lond.,  Chapman  &  Hall,  Ltd.,  1919.  368  pp.,  illus.,  tab., 
9x6  in.,  cloth.     $3.50. 

The  author  has  endeavored  to  produce  a  textbook  adapted  to  a  course  of 
moderate  length,  which  would  make  clear  the  underlying  principles  and  emphasize 
the  theory  as  well  as  the  details  of  field  work.  The  methods  of  observing  and  com- 
puting given  are  consistent  with  the  practice  of  the  U.  S.  Coast  and  Geodetic  Survey. 

OPPORTUNITIES  IN  CHEMISTRY. 

By  Ellwood  Hendrick.  N.  Y.  and  London,  Harper  and  Brothers, 
1919.    102  pp.,  8x5  in.,  boards.    75  cents. 

This  little  volume  attempts  to  explain  the  relation  of  chemistry  to  our  activities 
in  general  and  the  usefulness  of  chemical  knowledge  in  various  walks  of  life.  It 
will  serve  to  introduce  the  subject  to  those  considering  its  possibilities  as  a  pro- 
fession. 

THE  CONDENSED  CHEMICAL  DICTIONARY: 

A  Reference  Volume  for  All  Requiring  Quick  Access  to  a  Large 
Amount  of  Essential  Data  Regarding  Chemicals,  and  Other  Substances 
Used  in  Manufacturing  and  Laboratory  Work.  Compiled  and  Edited 
by  The  Editorial  Staff  of  the  Chemical  Engineering  Catalog.  N.  Y., 
The  Chemical  Catalog  Company,  Inc.,  1919.  525  pp.,  9x6  in.,  cloth. 
$6.00. 

This  volume  has  been  prepared  to  meet  the  need  for  a  concise  summary  of  the 
properties  of  chemicals,  which  is  felt  by  exporters,  brokers,  purchasing  agents, 
manufacturers,  and  others  who  require  quick  access  to  information  on  chemical 
products.  The  arrangement  of  the  book  is  alphabetical.  The  information  given 
includes  variant  names,  formulas,  color  and  properties,  constants  (boiling  and  melt- 
ing points,  specific  gravity,  etc.),  derivation,  method  of  purification,  grades  obtain- 
able, containers,  uses,  fire  hazard,  and  shipping  regulations.  Substances  made  in 
America  are  indicated.  The  volume  is  fully  cross-indexed,  and  includes  a  number 
of  useful  tables  of  weights  and  measures,  thermometric  scales,  etc.  Synthetic  dyes 
are  omitted.  While  the  compilers  state  that  no  attempt  has  been  made  to  be 
exhaustive,  but  merely  to  give  the  outstanding  facts  concerning  the  chemicals  ordi- 
narily met  in  commerce,  approximately  6  000  substances  are  included. 

MANUFACTURERS'  INSTRUCTORS  AND  ADVISERS. 

By  Frederic  Moron.  N.  Y.,  Theo.  Audel  &  Co.  (copyright,  1918). 
3  vol.  and  portfolio,  cloth.    $7.00. 

The  author  endeavors  to  present  concisely  and  clearly  the  results  of  his  experi- 
ence in  the  installation,  organization,  and  operation  of  industrial  plants,  with  the 
object  of  showing,  by  comparison  and  illustration,  methods  for  increasing  output  and 
reducing  expenses.  Contents  :  Vol.  1,  Layouts  and  Equipments  for  Factories  ;  Vol.  2, 
Common  Sense  Working  Methods  in  Factories ;  Vol.  3,  The  Human  Element  in 
Organizations. 
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THE  OUTLOOK  FOR  RESEARCH  AND  INVENTION: 

With  an  Appendix  of  Problems  Awaiting  Solution.  By  Nevil 
Monroe  Hopkins.  N.  Y.,  D.  Van  Nostrand  Company,  1919.  241  pp., 
1  pi.,  G  por.,  8x5  in.,  cloth.    $2.00. 

The  object  of  this  book  is  to  stimulate  a  more  general  interest  in  American 
research,  to  indicate  its  necessity  at  this  time,  to  explain  the  educational  require- 
ments for  research  workers,  and  to  point  out  the  ways  in  which  such  work  is  done 
inefficiently  at  present.  Appended  to  the  volume  is  a  list  of  suggested  lines  of 
research. 

PRACTICAL  MATHEMATICS  FOR  HOME  STUDY: 

Being  the  Essentials  of  Arithmetic,  Geometry,  Algebra,  and  Trig- 
onometry. By  Claude  Irwin  Palmer.  N".  Y.,  McGraw-Hill  Book  Co., 
Inc. ;  Lond.,  Hill  Publishing  Co.,  Ltd.,  1919,  493  pp.,  illus.,  tab.,  8x5 
in.,   cloth.     $3.00. 

During  the  past  fifteen  years  the  author  has  tauglit  mathematics  in  the  evening 
school  at  the  Armour  Institute  of  Technology  to  classes  of  men  engaged  in  practical 
pursuits  of  various  kinds.  For  this  purpose  a  course  of  instruction  was  published  in 
four  volumes,  which  has  now  been  arranged  in  one  volume,  with  particular  reference 
to  the  needs  of  home  students.  In  the  present  edition,  a  few  new  topics  have  been 
added,  together  with  many  solutions  of  problems.  TTie  book  includes  arithmetic, 
geometry,  algebra,  logarithms,  and  trigonometry.  It  is  intended  for  adult  students, 
and  the  three  thousand  exercises  and  problems  are  selected  to  illustrate  actual 
practical  problems. 

FOREST  PRODUCTS : 

Their  Manufacture  and  Use,  Embracing  the  Principal  Commercial 
Features  in  the  Production,  Manufacture,  and  Utilization  of  the  Most 
Important  Forest  Products  Other  than  Lumber,  in  the  United  States. 
By  Nelson  Courtlandt  Brown.  N".  Y.,  John  Wiley  and  Sons,  Inc.; 
Lond.,  Chapman  and  Hall,  Ltd.,  1919.  471  pp.,  120  illus.,  1  pi.,  tab., 
9x6  in.,  cloth.     $3.75. 

The  object  of  this  book  is  to  provide  a  brief  account  of  the  chief  commercial 
features  involved  in  the  manufacture  and  use  of  such  products  as  wood  pulp  and 
paper,  tanning  materials,  veneers,  cooperage,  naval  stores,  distilled  products,  char- 
coal, maple  sugar  and  syrup,  dye  woods,  rubber,  cork,  excelsior,  shingles,  mine 
timbers,  etc.,  which  will  serve  as  a  text  for  students  and  as  a  book  of  reference. 
The  volume  reviews  a  field  in  which,  the  author  states,  but  little  has  been  written 
on  American  practice.     Brief  bibliographies  are  appended  to  the  chapters. 

A  MANUAL  OF  PHYSICAL  MEASUREMENTS. 

By  Anthony  Zeleny  and  Henry  A,  Erikson.  4th  Edition.  261  pp., 
129  illus.,  tab.,  8x5  in.,  cloth.    $2.00. 

This  manual  is  an  outline  of  the  laboratory  course  given  to  students  of  general 
physics  at  the  University  of  Minnesota.  One  hundred  and  thirty-three  experiments 
are  included.  Directions  for  assembling  the  apparatus  and  performing  the  experi- 
ments are  given.  Appendixes  give  the  mathematical  tables  needed  by  users  of  the 
book. 

RETAINING  WALLS: 

Based  Entirely  on  the  Theory  of  Friction.  By  Pedro  Dozal.  Done 
into  English  by  R.  T.  Mulleady.  Buenos  Aires,  M.  A.  Rosas,  1918. 
161  pp.,  62  illus.,  11  X  7  in.,  cloth.     (Gift  of  Author.) 

The  author  presents  a  general  theory  in  regard  to  the  static  pressures  acting 
on  a  plane  cutting  an  unbounded  coherent,  incoherent,  or  liquid  mass  in  equilibrium, 
and  its  application  for  the  calculation  of  the  pressures  on  retaining  walls.  The 
theory  advanced  differs  from  those  presented  by  Rankine  and  other  students  of  the 
subject  and  gives  notably  different  results. 
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APPLIED  MECHANICS: 

Vol.  II :  Strength  of  Materials.  By  C.  E.  Fuller  and  W.  A.  Johnston. 
N.  Y.,  John  Wiley  and  Sons,  Inc. ;  Lond.,  Chapman  &  Hall,  Ltd.,  1919. 
556  pp.,  illus.,  9x6  in.,  cloth.    $3.75. 

Vol.  I  of  this  textbook,  treating  of  statics  and  dynamics,  appeared  several  years 
ago.  The  present  volume,  treating  of  the  strength  of  materials,  covers  the  funda- 
mentals of  this  subject,  as  taught  in  the  Engineering  Departments  of  the  Massa- 
chusetts Institute  of  Technology,  in  so  far  as  they  are  required  in  the  study  of 
structural  and  machine  design  and  in  the  ordinary  problems  of  engineering  practice. 

TRAIT^  DE  MECANIQUE  RATIONNELLE: 

Vol.  I,  Statique — Dynamique  du  Point.  By  Paul  Appall.  4th  Edi- 
tion. Paris,  Gauthier-Villars  et  Cie.,  1919.  619  pp.,  10  x  7  in.,  paper. 
36  francs. 

The  treatise  of  which  this  book  forms  the  first  volume  is  a  comprehensive  one, 
covering  the  course  given  for  many  years  in  the  Faculte  des  Sciences  of  Paris.  The 
first  volume  includes  the  theory  of  vectors,  statics,  and  the  dynamics  of  particles. 
The  present  edition  has  been  thoroughly  revised  and  references  to  recent  writings 
on  the  subject  have  been  added.  No  previous  knowledge  of  mechanics  is  assumed. 
The  work  is  designed  to  give  a  thorough  understanding  of  present  knowledge  of 
mechanics  to  those  studying  the  subject  in  preparation  for  an  engineering  career. 

CONCRETE-STEEL  CONSTRUCTION: 

Part  I,  Building-s :  A  Treatise  Upon  the  Elementary  Principles  of 
Design  and  Execution  of  Reinforced  Concrete  Work  in  Buildings.  By 
Henry  T.  Eddy  and  C.  A.  P.  Turner.  2d  Edition.  Minneapolis, 
C.  A.  P.  Turner  and  Co.,  1919.  477  +  25  pp.,  illus.,  tab.,  9x6  in., 
cloth.     $10.00. 

The  authors  of  this  volume  believe  that  the  fundamental  principles  underlying 
the  theory  of  reinforced  construction  are  not  generally  understood  by  engineers,  and 
that  the  methods  of  computation  of  applied  bending  moments  in  common  use  are 
erroneous.  Their  book  presents  what  they  believe  to  be  the  correct  analysis  of  the 
bending  and  twisting  moments  present  in  columns  and  flat  slabs,  a  method  founded 
on  the  manner  of  distribution  of  the  vertical  shears  that  transmit  the  loading  to 
the  supports. 

AUTOMATIC  SPRINKLER  PROTECTION. 

By  Gorham  Dana.  2d  Edition.  N.  Y.,  John  Wiley  and  Sons,  Inc. ; 
Lond.,  Chapman  and  Hall,  Ltd.,  1919.  456  pp.,  illus.,  9x5  in.,  cloth. 
$3.50. 

The  author  of  this  volume  has  attempted  to  cover  the  subject  in  such  a  way 
that  his  book  may  serve  as  a  textbook  for  students  and  also  as  a  reference  book  for 
experienced  engineers.  Starting  with  a  historical  summary  of  the  development  of 
the  art,  he  then  describes  the  tests  and  characteristics  of  sprinklers,  installation 
rules,  layouts,  valves,  supervisory  systems,  etc.  An  Appendix  lists  all  types  on 
which  information  is  available  and  summarizes  more  than  6  000  tests  of  various 
sprinklers. 

HAND=BOOK  OF  FIRE  PROTECTION. 

By  Everett  U.  Crosby,  Henry  A.  Fiske,  and  H.  Walter  Forster.  6th 
Edition.  N.  Y.,  D.  Van  ISTostrand  Company,  1919.  757  pp.,  illus.,  tab., 
7x5  in.,  flexible  cloth.     $4.00. 

This  work  has  long  been  a  standard  reference  book  for  insurance  engineers  and 
inspectors,  in  which  those  methods  of  flre  protection  which  have  crystallized  into 
good  practice  are  collected  and  presented  concisely.  The  present  edition  has  been 
enlarged  by  new  chapters  and  illustrations,  and  has  been  carefully   revised. 
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PRINCIPLES  OF  REINFORCED  CONCRETE  CONSTRUCTION. 

By  F.  E.  Turncaure  and  E.  R.  Maurcr.  3d  Edition,  Revised  and 
Enlarged.  N.  Y.,  John  Wiley  and  Sons,  Inc.;  Lond.,  Chapman  and 
Hall,  Ltd.,  1919.     485  pp.,  illus.,  diag.,  pi.,  tab.,  9x6  in.,  cloth.     $3.75. 

Like  former  editions,  this  work  is  intended  "to  present  in  a  systematic  manner 
those  principles  in  mechanics  underlying  the  design  of  reinforced  concrete ;  to 
present  the  results  of  all  available  tests  that  will  aid  in  establishing  coefRcicnts  in 
working  stresses  ;  and  to  give  such  illustrative  material  from  actual  designs  as  will 
serve  to  make  clear  the  principles  involved".  In  the  present  edition,  the  material 
has  been  considerably  amplified  and  rearranged.  Separate  chapters  have  been 
devoted  to  the  theory  of  flexure  ;  bond  and  shear  ;  and  the  design  of  beams.  The 
experimental  data  have  been  reviewed.  A  new  chapter  on  flat  slabs  has  been  added, 
and  the  chapter  on  building  construction  extended. 


DONATIONS  TO  THE  READING  ROOM 
DESCRIPTIVE  GEOMETRY. 

By  Adam  V.  Millar,  Edward  S.  Maclin,  and  Lorraine  J.  Markwardt. 
Madison,  Wis.,  The  Authors,  1919.  10  +  161  pp.,  86  illus.,  7|  x  5^  in., 
cloth.    $2.00.     (Gift  of  Tracy  and  Kilgore,  Printers.) 

In  preparing  this  text,  the  authors,  it  is  stated,  have  endeavored  to  present  the 
subject  in  a  simple,  logical  manner  and  in  close  conformity  to  commercial  drafting 
practice,  as  well  as  to  develop  in  the  student  the  faculty  of  visualizing  magnitudes  in 
space.  These  objects  have  been  attained  by  omitting  the  ground  line,  thus  con- 
centrating the  student's  attention  on  the  object  or  magnitude  In  space  and  not  on 
the  planes  of  projection,  by  presenting  the  subject  in  the  third  quadrant,  as  practiced 
in  drafting  rooms,  and  by  the  extensive  use  of  views  other  than  top,  end,  or  front 
views,  in  order  to  train  the  student's  visualizing  powers.  The  text  also  includes  a 
system  of  miniature  layouts  for  blackboard  work  and  a  co-ordinate  system  of  pre- 
senting problems  for  drafting-room  work. 

FIELD  ENGINEERING  : 

A  Handbook  of  the  Theory  and  Practice  of  Railway  Surveying, 
Location,  and  Construction.  By  William  H.  Searles.  ISth  Edition, 
Rev.  and  Enl.  by  William  H.  Searles  and  Howard  Chapin  Ives.  N.  Y., 
John  Wiley  &  Sons,  Inc.;  Lond.,  Chapman  &  Hall,  Limited,  1919. 
2  vol.  in  1,  148  illus.,  4  plates,  49  tab.,  6|  x  4^  in.,  morocco.  $3.00. 
(Gift  of  W.  H.  Searles.) 

The  first  edition  of  this  book  was  issued  in  1880,  and,  in  the  preface  to  that 
edition,  the  author  states  that  his  object  was  to  present  the  general  subject  of  rail- 
way field  work  in  progressive  and  logical  order  for  the  benefit  of  beginners,  to 
classify  the  problems  for  ready  reference,  to  discuss  the  important  practical  ques- 
tions, to  use  a  uniform  and  systematic  notation,  to  express  the  resulting  formula  of 
every  problem  in  the  shape  best  adapted  to  convenient  numerical  computation,  and  to 
furnish  a  variety  of  useful  tables  adapted  to  the  wants  of  the  field  engineer. 
Changes  have  been  made  in  the  various  editions  through  which  the  book  has  passed, 
and  the  text  has  been  re-arranged  and  many  omissions,  as  well  as  additions  of  new 
and  up-to-date  matter,  have  been  made,  but  the  object  of  the  book,  as  stated  in  the 
preface  to  the  first  edition,  is  still  to  comply  with  the  need  for  a  handbook  for  the 
railroad  engineer  in'  the  field  and  the  student  in  railway  practice.  The  present 
edition  includes,  as  new  matter,  the  American  Railway  Engineering  Association 
spiral,  with  an  explanation  of  its  application  in  practice. 

THE  DESIGN  OF  WALLS,  BINS  AND  GRAIN   ELEVATORS. 

By  Milo  S.  Ketchum.  3d  Edition,  Rev.  and  Enl.  N.  Y.,  McGraw- 
Hill  Book  Company,  1919.  19  +  556  pp.,  304  illus.,  2  folding  plates,  40 
tab.,  9  x6i  in.,  cloth.    $4.00.     (Gift  of  Author.) 

Tlie  author's  purpose,  as  stated,  has  been  to  present  a  systematic  analysis  of 
the  stresses  due  to  granular  materials,  together  with  a  discussion  on  the  principles 
of  design  and  the  details  of  structures  which  contain  such  materials,  with  costs. 
Much   new   matter  has  been   added,   which   includes   data   on   the   economic  design   of 
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reinforced  concrete  retaining  walls,  formulas  for  wedge-shaped  reinforced  concrete 
beams  and  for  calculating  the  load  on  bin  walls  and  the  unit  pressures  by  Airy's 
solution,  calculations  of  pressures  in  sand  boxes,  and  fully  worked  out  problems 
on  the  design  of  retaining  walls  and  bins.  The  report  of  the  American  Railway 
Engineering  Association  on  the  design  of  retaining  walls  is  also  included,  the  adop- 
tion of  which,  it  is  stated,  has  defined,  for  the  first  time,  a  standard  practice  for 
retaining  walls  and  abutments.  The  Appendices  include  specifications  for  reinforced 
concrete,  stone  masonry,  and  steel  construction. 

HYDROLOGY  :    THE  FUNDAMENTAL  BASIS  OF  HYDRAULIC  ENGINEERINQ. 

By  Daniel  W.  Mead.  N.  Y.,  McGraw-Hill  Book  Company,  Inc.; 
Lond.,  Hill  Publishing  Co.,  Ltd.,  1919.  11  +  647  pp.,  352  illus.,  67  tab., 
9i  X  6  in.,  cloth.    $5.00.    (Gift  of  Author.) 

Lack  of  knowledge  of  the  fundamentals  of  hydrology  and  of  the  importance  of 
hydrological  factors  has  been  responsible,  the  author  believes,  for  more  failures  in 
hydraulic  engineering  projects  than  defects  in  structural  design.  To  assist  in 
removing  this  ignorance  he  has  here  set  down  some  of  the  more  important  facts 
and  principles,  omitting  everything  that  his  long  experience  has  not  shown  to  be 
of  practical  importance.  Carefully  selected  lists  of  references  are  appended  to  each 
chapter,  to  enable  readers  to  complete  their  study  of  any  phase  of  the  subject,  which 
has  not  been  sufficiently  treated  within  the  limits  of  the  book  itself. 
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Membership. 

Archer,  Augustus  Rowley.     Engr.,  Jacobs  &  "^    .  ,,       ^      .,  ,   „„ 

Davies,  Inc.,  30  Church  St.,  Room  1939,   I  ^^^««-  ^-     f  ?"'     *,  1906 

XT         V     1     n-+  \  ^^-  ^ept.      9,   1919 

New   York   City )  ^ 

Barnes,  Warren  Hammond.  Senior  Civ.  Engr.,  Inter- 
state Commerce  Comm.,  Bureau  of  Valuation,  Pacific 
Dist.,  731  Wells  Fargo. Bldg.,  San  Francisco  (Res., 
5839   Birch   Court,   Oakland),   Cal Sept.      9,  1919 

Bertin,  Rene  Leon.     Care,  White  Constr.  Co.,  95  Madison 

Ave.,  New  York  City Sept.      9,   1919 

Black,   Frank   Laughton.     Associated  with   A.   H.   Terry, 

1777  Noble  Ave.,  Bridgeport,  Conn Oct.      14,   1919 

Black,  Roger  Derby.    With  Hugh  L.  Cooper  &  )  '^""-      ,,  "J^"'  f'  ^^^^ 

n        ir>i    r.     I     A  xr       \r     i    r^-x  Y  Assoc.  M.  Jan.  7,   1913 

Co.,  101  Park  Ave.,  New  York  City.  .  .  .    f  ,, 

^  )  M.  Sept.  9.   1919 

Blackwell,  James  Eustace.     Archt.,   1112  Harvard  Ave., 

North,    Seattle,    Wash Sept.      9,   1919 

Blum,  Bernard.  Engr.,  M.  of  W.,  N.  P.  R.  R.,  1210  North- 
ern Pacific  Railroad,  St.  Paul,  Minn Oct.      14,   1919 

Bock,  Carl  August.     Secy.,  Morgan  Eng.  Cos.,  )  '^"°-  ^"^-  ^^'  ^^^^ 

Dayton,  Ohio   Ussoc.  M.  Dec.  3,1912 

3  M.  Sept.  9,   1919 

Brown,  Rodman  Merritt.     Chf.  Engr.  in  Chg.  ^    ,  ^^  ^  , 

f   -DiA       T^     4.      r^-4^        ^    rv    \       /r>         f  Assoc.  M.  Feb.  1,   1905 

of   Bldg.    Dept.,    City   of    Omaha    (Res.,   [■  ^  ^    ^^^^ 

6719  Florence  Boulevard),  Omaha,  Nebr.  )  i'  ■        ' 

Burnell,  Eugene  Dickinson.     Constr.  Engr.,    ) 

Adams,  Evans  &  Co.,  30  Church  St.,  New    (  ^^^«^-  ^-     "^""^      ^'  ^^^^ 

YorkCity )  ^'-  ^ept.      9,1919 

Butler,   Drury.      County   Surv.,   Sacramento   County,   Box 

933,  Sacramento,   Cal Sept.      9,   1919 

Cahill,    James    Edward.      Structural    Engr.;  ^     _  ,^         „,     ,^^„ 

Civ.   Engr.   and  Supt.  of  Constr.,  Great  i     .  ,,      r^  j.         o    nmi 

Lakes   Dredge   &    Dock    Co.,    104    South   Mf"^"  ^^     ^^^       ^'   ^  J 

Michigan  Ave.,   Chicago,   111 J 

Carey,     William     Nexson.       1792     Princeton    j    Assoc.  M.     Mar.    14,  1916 

Ave.,   St.   Paul,  Minn f  M.  Oct.      15,1919 

Chisolm,  Edward  North,  Jr.    Maj.,  Engrs.,  U.  S.  A.;  Chf., 

Purchase,  Storage  and  Eng.,  Statistics  Branch,  Gen. 

Staff,  Room  355,  Office,  Chf.  of  Staff,  State,  War,  and 

Navy   Bldg.,   Washington,   D.   C Oct.      14,   1919 

Christhilf,  August  Ewaldt.     Engr.,  Quinlan  &  Robertson, 

Inc.,    S.    E.    Cor.    Gittings    Ave.    and    Sycamore    Rd., 

Baltimore,    Md Sept.      9,  1919 
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Membership. 

CoPELAND,   Fbederic  Lucius.     Supt.,   Bates  &  "\  Jun.  Nov.  5,  1907 

Rogers    Constr.    Co.,    875    Old    Colony    I  Assoc.  M.  Jan.  31,  1911 

Bldg.,    Chicago,    111 )  M.  Oct.  15,  1919 

CoTTRELL,  Clarke  Copeland.     State  Highway   |   Assoc.  M.  May  13,   1918 

Engr.,  Carson  City,  Nev ^  M.  Sept.  9,1919 

CovELL,  VERNON  ROTCE.     Deputy  County  Engrj  ^^^^^^  ^^^  ^^^^ 

Allegheny     County,     Room     301,     Court       ^  ^^^^ 

House,  Pittsburgh,  Pa )  ' 

Cram,  Clyde  Maxwell.     U.  S.  Asst.   Engr.,  U.   S.   Engr. 

Office,  725  Central  Bldg.,  Los  Angeles,  Cal Sept.  9,  1919 

Cronholm,    Frederick   N.     Gen.    Supt.,   River   j   Assoc.  M.  July  9,  1912 

Div.,  Imperial  Irrig.  Dist.,  Andrade,  Cal.   j   M.  Sept.  9,  1919 

CUDWORTH,  Frank  Ezekiel.     Gen.  Delivery,  Dallas,  Tex..  Oct.  14,   1919 
Darlington,    Edward    Brinton.     Chf.    Engr.,    Twin    Falls 

North  Side  Land  &  Water  Co.,  Jerome,  Idaho Oct.  14,   1919 

Davis,     Frank     Hill.      U.     S.     Asst.     Engr.,    \  o^    latr 

XT    r.    -n          ^/M       T.     .         m      J.  T.1J         '   Assoc.  M.  May  31,  1916 

U.  S.  Engr.  Office,  Bankers  Trust  Bldg.,    I  ^^  ^J  ^^'  ^^^^ 

Little  Rock,  Ark )       '                         '  ' 

Dawley,  Walter  Manville.     Engr.,  Land  and  Tax  Dept., 

Erie  R.  R.,  15  Sylvan  St.,  Rutherford,  N.  J April  14,  1919 

DiSBBOW,  Clarkson  Alcott.     Asst.  to  Vice-Pres.  and  Secy., 

The  Rail  Joint  Co.,  61   Broadway,  Room  3124,  New 

York   City Oct.  14,  1919 

Downs,  William  Smith.     Div.  Engr.,  West  Virginia  State 

Road  Comm.,  47  Euclid  Ave.,  Morgantown,  W.  Va..  Oct.  14,  1919 
Dresser,   Elbert   Hermon.      306   Sellwood  Bldg.,   Duluth, 

Minn Sept.  9,  1919 

Dunmire,  Elijah  Herbert.     Engr.    (Black   &    \  Jun.  Mar.  5,  1907 

Veatch),    507    Interstate    Bldg.,    Kansas    (.  Assoc.  :\I.  Oct.  3,   1911 

City,  Mo )  M.  Sept.  9,   1919 

Edy,   John    North.     Chf.    Engr.,    State   High-   j  Jun.  Oct.  31,  1911 

way  Comm.  of  Montana,  310  Fifth  Ave.,   (.  Assoc.  M.  April  2,  1913 

Helena,   Mont )  M.  Sept.  9,  1919 

Fallis,    William    Stuart.      State    Highway    Engr.,    918 

'  Commercial  Bank  Bldg.,  Raleigh,  N.  C Sept.  9,   1919 

Ferguson,  Lewis  Repp.     320  Widener   Bldg.,              '      ,,  ,  "'  „  '  ,„,, 

™  .'        ,   ,  .       .„                                                  y  Assoc.  M.  Jan.  31,  1911 

Philadelphia,    Pa j;  ^^  ^^^  ^^^  ^^^^ 

Fisher,   Chester  Centennial.     Engi-.,   U.   S.    )  J""-  ^P^'il  ^'  ^^^^ 

Reclamation  Service,  Denver,  Colo \  Assoc.  M.  Oct.  2,   1907 

)  M.  Sept.  9,   1919 

Forrest,    Thomas    Edward.      Junior    Engr.,    U.    S.    Engr. 

Dept.,  U.   S.  Engr.  Office,  Portland,  Me Oct.  14,  1919 

Freeman,  Milton  Harvey.    Res.  Engr.,  Public    )    .           ,,  ^  ,  ,     ,„^^ 

Service    Comm.,    First    Dist.,    Valhalla,   V,  ^     ,  „    ,„,^ 

(  M.  Sept.  9,   1919 
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FuciK,  Edward  James.     Asst.  Gen.  Mgr.,  Great  )    ^  ,      ^ 

T    ,        T^     1        o    TA     1     /-.       /ID         QQKo   f   Assoc.  M.     Oct.        2,  1907 
Lakes   Dredge   &   Dock   Co.    (Res.,   3852   l 

XT     ^1,  TT      V      A       X    r-u-            Tii  C  M-  Sept.     9,  1919 

North  Hamlin  Ave.),  Chicago,  111 )  ^ 

Gabrigues.     Henry    Haydock.       Div.     lingr.,  \  Jun.  Oct.  31,  1905 

Philadelphia  Terminal  Div.,  P.  R.  R.,  32d    (-  Assoc.  M.  June  30,1910 

and  Povvelton  Ave.,  Philadelphia,  Pa.  .  .    )  M.  Sept.  9,   1919 

Gorman,  Frank  Lee.     Designing  Engr.,  Watson  Eng.  Co., 

1101   Hippodrome  Bldg.,  Cleveland,  Ohio Sept.  9,  1919 

Greenway,   John   Owen.      Engr..    Washington   ^   ^^^^^    ^^  ^^^^  ^      ^^^^ 

Brick,  Lime  &  Sewer  Pipe  Co.,  1111  West   I  ^^  ^^^^ 

15th  Ave.,   Spokane,   Wash ) 

Halstead,  George  Elias.     Asst.  to  C.  A.  Wil-   ^  Jun.  June  30,  1911 

son,    1119    Provident    Bank    Bldg.,    Cin-   V  Assoc.  M.  Mar.  2,  1915 

cinnati,  Ohio )  M.  Nov.  25,  1919 

Hamlin,  Ralph.      Structural  Engr.,  Hewitt  «&  ^   Jun.  Jan.  5,  1904 

BrowTi,    5129    Wentworth    Ave.,    Minne-   >  Assoc.  M.  Oct.  5,  1909 

apolis,    Minn )  M.  Oct.  15,  1919 

Harding,  Sidney  Twichell.     Asst.   Prof,  and^  ^  _    ,„^^ 

.   .     T,     c      c  T     ■       T--        *nT         Jun.  Sept.  5,  1905 

Associate  Prof,  of  Irrig.,  Lniv.  of  Call-    i                 ,,  ,,  „    ,^,„ 

„^_    .      .     ,,        1  XT  ,1    -D    1    1         r  Assoc.  M.  May  7,  1913 

forma,  307  Agricultural  Hall,  Berkeley,       ,^  ^  /  ,^    ,«,n 

^  ,                                                                                 M.  Oct.  15,   1919 

Cal J 

HAYES      LUKE     JOSEPH.       Chf.     Engr.,     Star    i^^^^    ^^  ^ 

Electrode   Works,   Niagara   Falls    (Res.,   V  ^^^  ^^^^ 

Box  270,  La  Salle),  K  Y ) 

Henrici,    Frederick   William.     Asst.    Engr.,    Am.    Bridge 

Co.,  Erecting  Dept.,  962  Kennebec  St.,  Pittsburgh,  Pa .  .      Oct.      14,  1919 

Hershey,   Joseph    William.     Room   510,    Columbia    Bank 

Bldg.,    Pittsburgh,    Pa Nov.    25,  1919 

Hodgson,  Carey  Vandervort.     Chf.  of  Party,  U.  S.  Coast 

and  Geodetic  Survey,  Washington,  D.  C Nov.     25,  1919 

Jackson,  James  Granbery.     220  Capitol  Boulevard,  Nash- 
ville, Tenn Oct.      14,  1919 

Jensen,     Christian     Peter.      County     Surv.,"^ 

Fresno     County;     Chf.     Engr.,     Fresno   !    Assoc.  M.     Jan.     31,  1911 

County     Highways,     306     Cory     Bldg.,  f   M.  Oct.      15,   1919 

Fresno,   Cal J 

Jones,  Lewis  Allen.     Senior  Drainage  Engr.,  ") 

TT    c    T)  i  T^  ui-    T,     J      !^n  ^u    i.     (Assoc.  M.     Oct.        1,   1912 

U.  S.  Bureau  of  Public  Roads,  49  Chest-    V 

,   o^     rr  ,           T>     1     T^    ^  \  M.  Oct.      15,   1919 

nut  St.,  Takoma  Park,  D.  C J  ' 

Joy,    Thomas    Hitchcock.      Archt.    Engr.,    S.  Scott    Joy, 

2001   West  39th  St.,  Chicago,  111 Oct.  14,   1919 

Kackley,  Walter  John.     Cons.  Engr.   (Klyce  ^   ^^^^^    ^^  ^^^^^  4^  ^g^^ 

&,  Kackley),  721  Fourth  and  First  Na-  I,,  g     ,  ^^    ,„,„ 

tional  Bank  Bldg.,  Nashville,  Tenn .  .  .  .  j 

Keys,  Edward  Allen.     Maj.,  Engrs.,  U.  S.  A.,  )   Assoc.  M.  July  9,  1906 

2628  Munitions  Bldg.,  Washington,  D.  C.  \  M.  Sept.  9,  1919 
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Knowles,  James  Henry.  Chf.  Engr.,  U.  S.  Railroad  Ad- 
ministration,   West.    Pac.    R.    R.,    926    Mills    Bldg., 

San    Francisco,    Cal Oct.      14,   1919 

Ktle,  Ralph  Briggs.     202  Queen  and  Crescent    )  Assoc.  M.  May       3,  1910 

Bldg.,  New  Orleans,  La [  M.  Oct.      15,1919 

Lamb,  Ernest  Avery.    Res.  Engr.,  Barge  Canal    ) 

Residency    No.    4,    474    Madison    Ave.,   i  ^^^°«-  ^-  ^ept.      7,  1904 

Albany,  V.    Y )  ^^-  ^ept.      9,  1919 

Lambert,  Byron  James.    Head  of  Dept.,  Struc-   ) 

tural   Eng.,   State  Univ.   of   Iowa,   Iowa   [  ^^^«*^-  ^^-  J=^"-       ^'  ^^^^ 

City,  Iowa i^-  Sept.      9,1919 

Linenthal,  Mark.     Builder  and  Constr.  Engr.    1 

(Gascoigne  &  Linenthal,  Inc.),   43   Tre-   [  ^'^°'^-  ^^-  O"^*"        ^'  ^^^^ 

+  of    T.     4.        TIT  \  M.  Oct.      15,   1919 

mont  St.,  Boston,  Mass )  ' 

Littlefield,  Myron   George.     Chf.   Draftsman,   McClintic- 

Marshall  Constr.  Co.,  Pottstown,  Pa Sept.      9,   1919 

Lotter,  Henry  Howell.  Senior  Highway  Engr.,  U.  S. 
Bureau  of  Public  Roads,  328  East  McCarty  St..  Jef- 
ferson  City,  Mo Sept.      9,  1919 

Lozier,    William    Sherman.      Cons.    Engr.,    Cutler    Bldg., 

Rochester,  N.  Y Sept.      9,  1919 

Maddock,    Thomas.      State    Engr.    (Res.,    323    |    Assoc.  M.     June    24,  1914 
North  2d  St.),  Phoenix,  Ariz ij  M.  Oct.      15,  1919 

Maenner,  Ludwig  Theodore.     Office  Engr.,  Mo.  Pac.  R.  R., 

1055  Ry.  Exchange  Bldg.,  St.  Louis,  Mo Oct.      14,  1919 

Martinez  y  Rengifo,  Conrado  Eugenio.    Cons.  ^ 

Engr.    (Conrado  E.  Martinez  y  Rolando   '.Assoc.  M.     Oct.        7,  1908 
A.   Martinez)    Obispo   No.   59    (Res.,   27   (    M.  Sept.      9,  1919 

No.  76  Vedado),  Havana,  Cuba J 

Metcalfe,  Harry  Artus.  Roadmaster,  A.  G.  S.  R.  R. 
(Southern  Ry.),  1202  Second  Ave.,  West  End,  Bir- 
mingham,  Ala Sept.      9,   1919 

Meyer,    Grover   John.     Chf.   Engr.,    Dept.    of  "v  ,      ^ 

'     .,        ,       ,        ^    ..   .       n       oo   c.     n  '  Assoc.  M.     Oct.      29,  1912 

Railroads,  Am.   Radiator  Co.,  22   South  y 

,,.  ,  .        ■  „  „,„    „,  .  Til  i  M.  June    16,   1919 

Michigan  Ave.,  Room  816,  Chicago,  111.  .  j 

Miller,  Albert  Arthur.  Dist.  Engr.,  Western  Dist., 
Mo.  Pac.  R.  R.,  Room  627,  Ry.  Exchange  Bldg., 
Kansas    City,    Mo June    16,  1919 

Miller,  Walter  Edward.     Div.  Engr.,  Staff  of   |   Assoc.  M.     May     31,  1910 
R.  R.  Comm.  of  Wisconsin,  Madison,  Wis.    f  M.  Sept.      9,   1919 

Morrow,  David   William.     734  Garfield   Bldg.,  Cleveland, 

Ohio    Sept.      9,1919 

Moss,     Robert     Edward.       Structural     Engr.,    )  ,,      ..  ^    ,^r^^ 

-,c.o  T-v.     i.     cx     T.T        ^T    1    /^-x      /T,          f  Assoc.  M.     Mav  2,   1900 

126  Liberty  St.,  New  York  City    (Res.,    V     ,                   ^^  '  .-,,.,« 

I    AT                     Nov  25     1910 

88  Douglas  Rd.,  Glen  Ridge,  N.  J.)  .  .  .  .     \  ^^^-                     "^-  ' 
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OscoKNE,  Sidney  Howard.    Div.  Engr.,  U.  P.  R.  R.,  Kansas 

City,  Mo Sept.  9,  1919 

Osgood,    Manley.      Engr.,    Detroit    Bureau    of    \   Jun.               Dec.  31,  1913 

Governmental    Research,    100    Griswold    (.  Assoc.  M.     Dec.  6,  1915 

St.,  Detroit,  Mich i  M.  Oct.  15,  1919 

Owen,   Arthur   Edmund.      Chf.    Engr.,    U.   S.  -n 

Railroad   Administration,   P.   &  R.   Ry.,   !    Assoc.  M.  May  3,   1905 

C.  R.  R.  of  N.  J.,  81   Grove  St.,  Mont-    r"  M.  Sept.  9,   1919 

clair,    N.    J ' J 

Peden,     Leo     Thomas.       Cons.     Engr.,     2204   |   Assoc.  M.  May  31,  1910 

Chartres  St.,  Houston,  Tex ^  M.  April  14,  1919 

Pebkins,    Locke   McIndoe.      Corporate   Engr.,    N.    P.    Ry., 

General  Office,  N.  P.  Ry.,  St.  Paul,  Minn Sept.  9,  1919 

Pope,  Francis  Amory.     Maj.,  Corps  of  Engrs.,  U.  S.  A., 

U.  S.  Engr.  Bldg.,  Duluth,  Minn Sept.  9,  1919 

Porter,  John  Endicott.     Asst.  Engr.,  Office  of  ^    j^^^  g     ,  ,     ,go3 

Engr.    of    Structures,    N.    Y.    C.    R.    R.,   1    Assoc.  M.  May'  2,  1911 

Grand  Central  Terminal,  New  York  City   f  -^  q  .  jg    19\Q 
(Res.,  4  Ashburton  PI.,  Yonkers,  N.  Y.)  .  J        " 

-\   Jun.  Jan.  2,  1906 

Powell,     William     Jenner.      County     Engr.,   ^  ^^^^^    ^^  g^p^  3^  ^^^3 

Dallas  County,  Dallas,  Tex i  ^^  q^^.  ^^^  ^^^^ 

Prentis,  Edmund  Astley,  Jr.     Engr.  and  Supt.,  Underpin- 
ning &  Foundation  Co.,  408  West  23d  St.,  New  York 

City     Sept.  9,   1919 

Reitz,  Henry  George.     City  Engr.,  City  Hall,    |    Assoc.  M.  June  3,   1915 

West  Park,   Ohio C  M.  Oct.  15,   1919 

Requardt,      Gustav      .Jaeger.      Office      Mgr.,    )    ,            ^r  ^^  .     .^,. 

X-     X         -r,-    1    0    TT'i -i             o-,n   i^T               (   Assoc.  M.  Mar.  4,   1914 

]SJorton,   Bird   &  Whitman,   61G   Munsey    V  ,^  ^^  ^_    ,„,^ 

T31A       T^  i+-            ^ri                                    •'Cm.  Nov.  25,1919 

Bldg.,  Baltimore,  Md ) 

)  Jun.  Sept.  5,  1905 

Rich,  Melvin  S.     Cons.  Structural  Engr.,  1410    /  ^^^^^_  ^^  ^^^^ 

H  St.,  N.  W.,  Washington,  D.  C \  ^^  g^p^  ^'^  ^^^^ 

)  Jun.  Feb.  2,  1904 

Richmond,  Julian.     Gen.  Mgr.  Potdevin  Ma-   I  ^^^^^    ^^  ^^^  4^  1907 

chine  Co.,  Brooklyn,  N.  Y ^  -^  q^^  15^  j919 

Ricketts,  Allan  Townshend.     Asst.  Engr.,  Hill  &  Fergu- 
son, 56  Chestnut  St.,  Wyoming,  N.  J Sept.  9,   1919 

Riegel,  Ross  Milton.     Asst.  Designing  Engr.,   )  ^""-  ^^^^-  ^'  ^^^^ 

'   .       .  ^                        T^-  +     T^^         f^u-       y  Assoc.  M.  Feb.  28,   1911 
Miami  Conservancy  Dist.,  Dayton,  Ohio.    (   ., 

■'            '        ^       '               j  j^_  gppt  9^  19J9 

Sage,    William    Hampden,    Jr.      411     Temple    St.,    New 

Haven,    Conn Sept.  9,  1919 

Sanderson,    Nathan    Herbert.       Estimating    ,    ,  ,,  ^  , 

T.              ^     .          ^  .-,          „,     ,          T          /  Assoc.  M.  Feb.  1,   1905 
Engr.,      Boston     Bridge      Works,      Inc. 


._   „,.   .       c^     -D     ^        IT  V  ^I-  Sept.      9,   1919 

47   Winter  St.,   Boston,  Mass.  »  ^ 
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Saunders,    George    Crosby.     Asst.    to    Chf.  "^    .  ,,     ,, 

T71             T^-  X  •  1      T.             T,,           .           ,    r   Assoc.  M.     Mar.  1,  1905 

Engr.,     Dietrich     Bros.,     Pleasant     and   V  , ,                   -^  „r    ,«,« 

T.     •     oi       T,  ,x-             ^iTj                             I   ^-                  Nov.  25,  1919 

Davis   Sts.,   Baltimore,  Md )  ' 

ScHABFF,    Maurice   Roos.       Asst.    Chf.    Engr.  ]  Jim.  Feb.  6,  1912 

and    Vice-Pres.,    Morris    Knovvles,    Inc.,  >  Assoc.  M.  Nov.  3,  1915 

1200  Jones  Bldg..  Pittsburgh,  Pa )  M.  Sept.  9,  1919 

Smith,    Maxwell   Waide.      Dist.    Sales   Mgr.,  }   Assoc.  M.  April  17,  1917 

Duriron  Castings  Co.,  Dayton.  Ohio....  f  M.  Sept.  9,  1919 

Stein,  Milton  Frederick.     As^t.  Engr.,  San.        ^^^^^    ^^  ^^^  3^  ^^^2 

Dist.   of   Chicago,    6753    Lafayette   Ave.,  >■  j^^  S     t  9  1919 

Chicago,  111 )       '                          '  ' 

Stevenson,    James    Cummin.     Vice-Pres.    and   )     ■  ^r     -mt  ,.    ir^io 

.   .■       ^,,  <■    -r.  ^   -.■  (    Assoc.  M.     Mar.      4,   1913 

Acting  Chf.  Engr.,  H.  L.  Stevens  Co.,  30    Y  j^  ^^  ^9^9 

North   Michigan   Ave.,    Chicago,    111 ...  .    J 

Sullivan,    John    Martin.      With    Whitaker-GIessner    Co., 

5303  Kenmore  Ave.,   Chicago,  111 Sept.      9,  1919 

Sumner,  Charles  Richard.  Civ.  Engr.  and  Surv.  (Sum- 
ner &  MacMillan)  ;  City  Engr.,  Hermosa  Beach, 
318  H.  W.  Hellman  Bldg.,  Los  Angeles,  Cal April  14,  1919 

Tammen,   Henry   Casper.     Asst.   Engr.,   Har-   ^  ^^^^^    ^^      ^^^^       ^^  ^9^^ 
rington,  Howard  &  Ash,  1012  Baltimore   I  ^  q  ,       ,-    ^q^Q 

Ave.,  Kansas  City,  Mo \ 

Taylor,    Frederic   Jackson.      Dist.    Engr.,    Central    Dist., 

F.  P.  Ry.,  Box  537,  Livingston,  Mont Oct.      14,   1919 

Thomas,  Charles  Dura.     Asst.  Engr.,  Transit  ^ 

Constr.   Comm.,  70  East  45th   St.,  New   !    Assoc.  M.     Jan.       8,  1908 
York  City  (Res.,  201  Sterling  PL,  Brook-  f  M.  Oct.      15,  1919 

lyn,  N.  Y.) j 

Trask,  George  Francis  Donnell.     Col.,  Q.  M.  C,  U.  S.  A., 

Constr.  Div.,  Cosmos  Club,  Washington,  D.  C Sept.      9,  1919 

Truscott,  Starr.     Asst.  for  Lighter-than-Air,    \  ^gg^^,    j^j     jyj^jy     g^^  jg^g 
Bureau    of    Constr.    and   Repair     (Avia-    l  ^  Sent      9    1910 

tion).  Navy  Dept.,  Washington,  D.  C.  .  .    \ 

Tufel,  John  Henry.  Special  Engr.,  Dept.  of  Public  Utili- 
ties, City  of  Cleveland,  1526  East  85th  St.,  Cleve- 
land, Ohio Sept.      9,1919 

Van  Cleve,  Horatio  Phillips.  Eng.  Dept.,  J.  Edward 
Ogden,  147  Cedar  St.,  New  York  City  (Res.,  11  Burch- 
field  Ave.,  Cranford,  N.  J.) Sept.      9,   1919 

Vest,  James  Marshall.  Pres.  and  Mgr.  of  Mines,  Rum 
Creek  Collieries  &  By-Product  Co.,  943  Twelfth  Ave., 
Huntington,  W.  Va Oct.      14,  1919 

Vinnedge,  George  Espy.     Landscape  Archt.  and  Civ.  Engr., 

Route  2,  Box  43A,  Linnton.  Ore Oct.      14,  1919 

Washington,  Walter  Owen.      (Whiteaker  &    |  Assoc.  M.     Feb.       6,  1912 
Washington)   Lockhart,  Tex j"  M.  Sept.      9,   1919 
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Watson,  GEORcfe  Linton.     With  Clyde  Potts,  ^ 

30   Church   St.,    New   York    City    (Res.,  !    Assoc.  M.  Jan.     15,  1917 

283    Parker   St.,    Forest   Hills,   Newark,   f  M.  Nov.     25,  1919 

N.   J.) J 

Weir,  Robert  John.     Engr.  in  Chg.,  Seward  Div.,  Alaskan 

Eng.   Comm.,   Seward,   Alaska Sept.      9,  1919 

White,  Byron  Ellsworth.    Engr.,  Utica  Gas  &  \  Jun.  Oct.       2,  1906 

Elec.     Co.     (Res.,     1019     Steuben     St.),   l  Assoc.  M.  July       1,   1908 

Utica,  N.  Y .• )  M.  May     12,  1919 

Wig,    Rudolph    James.      (Wig    &    Hollister),    \  Assoc.  M.  Sept.    12,  1916 

Widener  Bldg.,   Philadelphia,   Pa f  M.  Sept.     9,  1919 

T  T,  n  17  rp,       )  Jun.  June      4,  1907 

WiLBANKS,   John   Robert.     Cons.   Engr.,   The    /  ,,  ^     ,       -,,.,, 

-r.   T    Tx  11-        r^      n  1      u       rM  ■  Y  Assoc.  M.  Sept.     o,  1911 

R.  L.  Dollmgs  Co.,  Columbus,  Ohio f,  ^  \       ,.,„,« 

)  M.  Oct.      15,   1919 

Wilson,  Everitt   Wyche.     252   South   French    |    Assoc.  M.  Dec.       6,  1915 

Broad  Ave.,  Asheville,  N.   C f  ^I.  Oct.      15,  1919 

Wood,  Benjamin  Russell.     1242  Taylor  St.,    |  Assoc.  M.  April     1,  1914 

Apartment  No.  6,  San  Francisco,  Cal..     f  M.  Sept.      9,   1919 

Yager,  Louis.  Chf.  M.  of  W.  Engr.,  U.  S.  Railroad  Ad- 
ministration, 614  Interstate  Commerce  Bldg.,  Wash- 
ington, D.  C Sept.      9,  1919 

associate  members 
Ash,  William  John.     Civ.  and  Mech.  Engr.,  Am.  Cyanamid 

Co.,  1462  Seventy-fifth  St.,  Brooklyn,  N.  Y Nov.     25,  1919 

Baker,  Sylvester  Clay.     Engr.,  M.  of  W.,  East  St.  Louis 

&  Suburban  Ry.,  603  North  14th  St.,  East  St.  Louis, 

111 Sept.      9,1919 

Bame,  Robert  William.     Contr.  Engr.,  McClintic-Marshall 

Co.,  624  Union  Central  Bldg.,  Cincinnati,  Ohio Sept.      9,  1919 

Bartholomew,  Harland.     Engr.  in  Chg.,  City  Plan  Comm., 

231  Municipal  Courts  Bldg.,  St.  Louis,  Mo Oct.      14,  1919 

Belden,  George  Allyne.     Asst.  Engr.,  Dept.,  ^   j^^  ^^^      29    1912 

B.  and  B.,  Cent,  of  Ga.  Ry.,  Savannah,   (.  '  "      ,.'„!„ 

'  *'  (    Assoc.  M.  Oct.      14,   1919 

Ga ) 

Bell,  Harold  Sill.     Box  237,  Elizabeth,  N.  J..' Oct.      14,  1919 

Betaque,    Harry   Andrew.     Lock    Box    1413,    San    Diego, 

Cal Sept.      9,  1919 

Bingham,  Don  William.     With  The  James  A.  Welch  Co., 

Ill  West  Kearsley  St.,  Flint,  Mich Sept.      9,  1919 

Black,  Joel  Hoffman.     Mgr.,  Constr.  Dept.,  Standard  Oil 

Co.  of  New  York,  Shanghai,  China Sept.      9,  1919 

Bleistein,    Bernard     Joseph.      Asst.     Engr.,"^ 

Dept.   of  Water   Supply,   Gas   and   Elec-   1    Jun.  April     4,  1911 

tricity;    Res.,    240   Jamaica   Ave.,    Long  [Assoc.  M.  Oct.      14,  1919 

Island  City,  N.  Y j 
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Bley,   Chaeles  Nicholas.      2424  Prince   St.,  ^  Jun.  Nov.     12,  1913 

Berkeley,    Cal j  Assoc.  M.     May     12,  1919 

Bowman,  James  Schenck.    With  Fargo  Eng.  Co.,  Jackson, 

Mich Oct.      14,  1919 

Brockman,    George   Fred.      1st   Lieut.,   Engrs.,    U.    S.    A., 

119   West   St.   Catherine,   Louisville,   Ky Sept.      9,  1919 

Brown,  Earl  Daniel.     1750  Waller  St.,   San  |   Jun.  Oct.        1,  1912 

Francisco,   Cal ij  Assoc.  M.     Sept.      9,  1919 

Bucher,  Henry.     Care,  Robert  M.  Feustel,  331  Pearl  St., 

Fort   Wayne,   Ind Sept.      9,  1919 

Burdette,  Charles  Roland.  1534  Moreland  Ave.,  Balti- 
more,  Md Sept.      9,  1919 

Carrel,  William  Joseph.     Prof,  of  Structural  Eng.,  Univ. 

of  Kentucky,  Lexington,   Ky Oct.      14,  1919 

Case,  Ray  Norman.     18  Tyler  Ave.,  Ashtabula,  Ohio Oct.      14,  1919 

Chace,  Thomas  Franklin.     Chf.  Structural  Engr.,  Liberty 

Ship  Yard,  2624  Piedmont  Ave.,  Berkeley,  Cal Sept.      9,  1919 

Chapman,  Verni  Jay.  Senior  Civ.  Engr.,  Bureau  of  Valua- 
tion, Interstate  Commerce  Comm.,  601  Interstate 
Bldg.,  Kansas    City,   Mo April  14,  1919 

Child,    John    Townshend.     With    Bureau    of   ^  ^^^  ^^^^     ^2,  1918 

Municipal  Research,  501  Arlington  Bldg.,   L  ^^^^^^j  ^^^ 

Rochester,  N.  Y )  ^ 

Cochran,  Robert  Leroy.     Asst.  State  Engr.,  North  Platte, 

Nebr Sept.      9,   1919 

COCKROFT,    Edgar.      Chf.    Mech.    Engr.,    Pacific    Marine    & 

Constr.  Co.,  San  Diego,  Cal Mar.    11,  1919 

Collins,  Earl  Harry.     Care,  Michigan  North-   J  Jun.  Jan.     15,  1917 

ern  Power  Co.,  Sault  Ste.  Marie,  Mich..    \  Assoc.  M.     Sept.      9,  1919 

CONANT,   Luther   Chittenden.     Asst.   Engr.,   C.   R.    R.   of 

N.  J.,  B.  and  B.  Bldg.,  Allentown,  Pa Oct.      14,  1919 

Conrad,  Harry  Lester.  Constr.  Engr.,  H.  G.  Christman 
Co.,  Olds  Motor  Works,  Lansing,  Mich.  (Res.,  731 
Diamond  Ave.,  South  Bend,  Ind.) Oct.      14,1919 

Cooke,  Norman  Homer.  Civ.  and  Fire  Protection  Engr., 
Atlas  Powder  Co.,  403  South  Grant  Ave.,  Wilming- 
ton,   Del Nov.     25,  1919 

Coombes,  James  Leslie.     Asst.  Field  Engr.,  U.  S.  Coal  & 

Coke  Co.,  Lynch  Mines,  Ky Sept.      9,   1919 

Cosby,   John   Hamilton.      With   T.   Coleman   du   Pont,   9 

William  St.,  Cambridge,  Md May     12,  1919 

Cotton,  Harry  Edmond.     Office  Engr.,  City  Engr.'s  Office, 

512  City  Hall,  Omaha,  Nebr •. Sept.      9,   1919 

CouLSON,  Horace  Wilkinson.     Capt.,  R.  E.,  West  Ville, 

Grosvenor  Rd.,  South  Shields,  England Sept.      9,  1919 
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CouKTENAY,    WiLLiAM    Aloysius,    Jr.      Archt.    and    Engr., 

125  East  24th  St.,  Chester,  Pa Oct.      14,   1919- 

Cox,  David  Jesse.  First  Asst.  City  Engr.  and  Engr.  in 
Chg.  of  Paving,  Sewers,  etc.,  1126  East  7th  St., 
Pueblo,   Colo Oct.      14,  1919 

Craig,  Robert  Hall.  San.  Engr.  on  Water  Supply,  Constr. 
Div.  of  the  Army,  Room  1-316,  Bldg.  C,  Constr.  Div., 
Washington,    D.    C Oct.      14,   1919 

Craigmile,   Charles   James.      With   North   Jersey   Water 

Supply  Comm.,  Midvale,  N.  J Oct.      14,   1919 

Cross,  William  Clarence.  Asst.  Mech.  Engr.,  Republic 
Ry.  &  Light  Co.,  60  Broadway,  19th  Floor,  New  York 
City ! Nov.     25,   1919 

Deans,  John  Sterling,  Jr.    Gen.  Supt.,  J.  N.  Byers  &  Son, 

Inc.,  346  Linwood  Ave.,  Buffalo,  N.  Y Sept.      9,  1919 

Demarest,  Irving.  Designing  Engr.,  H.  G.  Balcom,  54  Gar- 
field Ave.,  Madison,  N.  J Nov.    25,  1919 

DoLAND,   James   Joseph.      1000   Portland    Ave.,    St.    Paul, 

Minn Oct.      14,   1919 

Dougher,  William  Edward.  310  Beauregard  St.,  Charles- 
ton,  W.   Va Oct.      14,  1919 

DuBY,  Clarence  Joseph.     770  Cassius  Ave.,  Youngstown, 

Ohio Nov.     25,   1919 

Duerr,  Raymond.     Care,  Am.  Comm.  for  Relief  in  Near  East, 

Bible   House,    Constantinople,   Turkey June    16,   1919 

Eckels,    Samuel.     Div.    Engr.,   Bureau   of    Eng.,    City   of 

Pittsburgh,   424   City-County   Bldg.,   Pittsburgh,   Pa.     Oct.      14,  1919 

Edes,  Edward  Louis.     Care,  C.  W.  Randall,  Grafton,  Cal..     Sept.     9,  1919 

Ehrenborg,  George  Georgsson.     Field  Engr.,  State  Dept. 

of  Public  Roads,  Dixon,  Ky Sept.      9,  1919 

Elton,  Herbert  Charles.     Associated  with  A.   H.   Terry, 

202  Maple  St.,  New  Haven,  Conn Oct.      14,   1919 

Erickson,  David  Leonard.     2729  Ryons  St.,  Lincoln,  Nebr.     Sept.     9,  1919 

Erwin,  Martin  Cyral.     Sewer  Engr.  and  Prin.  Asst.  City 

Engr.,  518  West  Magnolia  Ave.,  San  Antonio,  Tex..      Sept.      9,  1919 

Fergusson,     Frank     Fairchild.      Care,     Boving     &     Co., 

56  Kingsway,  London,  W.  C.  2,  England Sept.      9,   1919 

Finebaum,  Harry  Jacob.  Engr.,  Shipyard  Plants  Div., 
Emergency  Fleet  Corporation,  Engineers'  Club,  1317 
Spruce  St.,  Philadelphia,  Pa Nov.     25,  1919 

FiSKE,  Robert  Seymour.     Sales  Engr.,  Truscon  Steel  Co., 

810  Commonwealth  Bldg.,  Philadelphia,  Pa Sept.     9,  1919 

Fitzgerald,    James    Henry.       57    Pearsall    Ave.,    Jersey 

■City,   N.J Sept.     9,1919- 
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ASSOCIATE'  MEMBERS    (Continued)  Date  of 

Membership. 
FouHY,    Michael    Augustin.      Steel    Expert,    Emergency 

Fleet  Corporation,   140   North  Broad  St.,   9th   Floor, 

Philadelphia,    Pa Sept.      9,  1919 

Fox,  Edwin  Philip.     Designing  Engr.,  McClintic-Marshall 

Constr.  Co.,  1217  Oliver  Bldg.,  Pittsburgh,  Pa.....'..      Sept.      9,  1919 

Fox,  Ernest  Franz,  Jr.  766  Westminster  Rd.,  Brook- 
lyn, N.  Y Sept.      9,  1919 

Gage,  Howard  Eljier.  Gen.  Supt.  of  Constr.,  United  Erect- 
ing Co.,  11712  St.  Clair  Ave.,  Suite  No.  6,  Cleveland, 
Ohio Nov.     25,  1919 

Gerrish,   Herbert   Thurston.     Treas.   and  Mgr.,   Gerrish 

Dredging  Co.,   101  Tremont  St.,  Boston,  Mass Oct.      14,  1919 

Geupel,  Carl  Martin.     Constr.  Mgr.,  Thompson  &  Binger, 

Inc.,  317  Gurney  Bldg.,  Syracuse,  N.  Y Oct.      14,  1919 

Gochnauer,  Harry  Wallis.  814  Hippodrome  Bldg.,  Cleve- 
land,   Ohio Sept.     9,  1919 

GooDALE,  Harry  Jocelyn.     Supt.,  Public  Works,   27   Park 

St.,    Attleboro,    Mass Nov.     25,  1919 

Gottheim,   Irving.      Contr.   Engr.,  McClintic-Marshall   Co., 

520  Colman  Bldg.,  Seattle,  Wash Sept.      9,  1919 

Graham,' Dale  Janverin.    313  East  Clay  St.,  Butler,  Pa. .  .     Sept.     9,  1919 

Grathwol,  Henry  Jacob.  Asst.  Div.  Engr.,  West  Virginia 
State  Road  Comm.,  901  Juliana  St.,  Parkersburg, 
W.    Va Oct.      14,1919 

Gray,  Edwin  Dwight  Allemand.  Highway  Engr.,  Im- 
perial Oil  Co.,  Ltd.,  Toronto,  Ont.,  Canada Oct.      14,  1919 

Greenough,  Maurice  Brown.  Secy.,  National  Paving 
Brick  Mfrs.  Assoc,  830  Engineers  Bldg.,  Cleveland, 
Ohio    Sept.      9,   1919 

Greydanus,  Sytze  Elo.     Civ.  and  Mech.  Engr.,   112  Eller- 

son  St.,  Paterson,  N.  J Sept.      9,  1919 

Guevara  i  Morales,  Luis  Alejandre.     Box  139,  Trujillo, 

Peru Sept.      9,1919 

Habicht,   George  Conrad.     1523   Quarrier  St.,   Charleston, 

W.    Va Sept.      9,  1919 

Hall,    John    Wendell.      Res.    Engr.,    Hugh    L.     Cooper, 

Mazeppa,    Minn Sept.      9,  1919 

Haxpern,  Michael.     Engr.,  Bayonne  Terminal,  The  Texas 

Co.,  169  Eleventh  St.,  Long  Island  City,  N.  Y Oct.      14,  1919 

Hannum,  William.      Constr.  Supt.,  The  J.  G.  White  Eng. 

Corporation,  Christiana,  Pa Nov.     25,  1919 

Harrison,  Randolph.     Care,  Mces  &  Mees,  Box  511,  Albany, 

(;a May     12^   1919 


Oct.-Nov.-Dec,  1919.] 
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ASSOCIATE    MEMBERS     (Continued)  Date  of 

Harvie,  Henry.  Asst.  to  Hydr.  Engr.  of  Design,  Hydro- 
Elec.  Power  Comm.  of  Ontario,  190  University  Ave., 
Toronto,    Ont.,    Canada May     12,   1919 

Hauke,  Charles  Royce.     Cons.  Engr.;  County   )   Jun.  Oct.       7,  1914 

Engr.,  Blaine  County,   Chinook,  Mont.,    j"  Assoc.  ]\I.     April   14,  1919 

Heffelfinqer,  John  Milton,  Jr.     Care,  Div.  of  ~^ 

Eng.     and     Constr.,     Dept.     of     Public   •.    Jun.  June    23,   1916 

Service,    City   of    Cleveland,    City    Hall,   f    Assoc.  M.     Nov.    25,  1919 
Room  618,  Cleveland,  OMo j 

Heiser,  William  Joseph.     Asst.  Engr.,  West-  ^ 

inghouse.  Church,  Kerr  &  Co.,  37  Wall    I    Jun.  Nov.       1,   1910 

St.,  New  York  City    (Res.,  458  Senator    |    Assoc.  M.     Oct.      14,  1919 
St.,   Brooklyn,   N.   Y.) J 

Hesterly,  Homer  Wynne.     Box  54,  Tampa,  Fla Oct.      14,  1919 

HiGGS,    James    Allan,    Jr.      Res.    Mgr.,    Massey    Concrete 

Products  Corporation,  302  Candler  Bldg.,  Atlanta,  Ga.     Oct.      14,  1919 

HoLBORN,    Lewis    Adams.     Asst.    Engr.,    Sea-    ] 

board  A.  L.  R.  R.,  2204  Pearl  St.,  Jack-   ',  J""-  ^^P^-    ^l'   ^^l'' 

sonville,    Fla (  Assoc.  M.     May     12,1919 

Hutchins,   Roland   Ellis.     Designing   Engr.,       j^^^  ^^^       ^    ^^^^ 

Morgan   Eng.   Cos.,   622    Goodwyn    Inst.    ).  ^^^^^_  ^      j^^_     j^'  ^g^g 
Bldg.,  Memphis,  Tenn ) 

Jackson,  William.     With  Am.   Bridge  Co.,   7417  Church 

Ave.,  Ben  Avon,  Pittsburgh,  Pa Nov.     25,  1919 

Jacobson,    Carl    Joseph.      Vice-Pres.,     Farris     Eng.     Co., 

1217  Empire  Bldg.,  Pittsburgh,  Pa Sept.      9,   1919 

Jenny,  Louis  Alfred.  Res.  Engr.,  Emergency  Fleet  Cor- 
poration, Madison  Ave.,  Duniont,  N.  J Oct.      14,  1919 

Jessxjp,    Walter    Edgar.      1005    Brent    Ave.,   |    Jun.  April     1,  1914 

South    Pasadena,    Cal j    Assoc.  M.     Sept.      9,  1919 

Jewell,  John  Lester.  Secy,  and  Treas.,  Friestedt  Under- 
pinning Co.,  746  St.  Nicholas  Ave.,  New  York  City.  .      Nov.    25,  1919 

Kahlert,  Ernest  Douglas.  Engr.,  E.  I.  du  Pont  de 
Nemours  &  Co.,  420  South  Sycamore  St.,  Wilming- 
ton,  Del Sept.      9,  1919 

Kelly,  Harry  Joseph.  Engr.,  Gulf  Refining  Co.,  1637  Proc- 
ter St.,  Port  Arthur,  Tex Sept.      9,  1919 

Kindrick,  Alpha  Hakxey.     Care.  T.  P.  Paxton,  Commr.  of 

Public    Works,    Okmulgee,    Okla Oct.      14,1919 

King,    Walter    Jacob.      County    Highway    Engr.,    Labette 

County,    Oswego,    Kans Oct.      14,   1919 

Kinnear,  Lawrence  Wilson.     Mgr.,  Detroit    -j  ^  ,  „,     ,„,^ 

Office,     W.     S.     Kinnear     &     Co.,     1272    (  i>,      ^  f      ,  /   ,„,„ 

T>       I      ^-   -a^A        t^  +     •+    iv/r-  t,  t  Assoc.  M.     Oct.      14,   1919 

Penobscot  Bldg.,  Detroit,  Mich \ 

Knox,  Robert  Maurice.     Gen.   Supt.  of  Constr.,   Calumet 

Sag  Channel,  Box  58,  Blue  Island,  111 Nov.    25,  1919 


Oct. 

14, 

1919 

May 

7, 

1913 

May 

12, 

1919 
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ASSOCIATE    MEMBERS     {Continued]  Date  of 

Membership. 
Koch,    Oscar    Henry.      Cons.    Engr.     (Koch    &    Fowler), 

606  Sumpter  BIdg.,  Dallas,  Tex April  14,  1919 

KuBiTZ,   Fritz.     Chf.   Engr.,  Witherow  Steel   Co.,   3   Arion 

St.,  Mt.   Washington,   Pittsurgh,   Pa Nov.     25,   1919 

Lange,  William  Herbert.     222  North  Ave.,  New  Rochelle, 

N.    Y Sept.      9,1919 

Latimer,    Claude    Alfred.     425    West    160th   |   Jun.  Oct.     31,  1911 

St.,  New  York  City f  Assoc.  M.     Oct.      14,  1919 

Leister,    Simon    Hammett.      Structural    Engr.    and    Chf. 

Draftsman,    The    Austin    Co.,    1026    Bulletin    Bldg., 

Philadelphia,    Pa Sept.      9,   1919 

Leng,   Horace  Greeley.     Asst.   Engr.,   Dept.   of   Wharves, 

Docks,  and  Ferries,  616  Gaul  St.,  Philadelphia,  Pa.  .  .      Sept.      9,   1919 
Levine,    Lionel  Montefiore.     Engr.    in    Chg.,   The   J.    H. 

Ladew  Co.,  530  Manhattan  Ave.,  New  York  City .... 
Lichtenstein,  Harry.     1102  Washington  Ave.,   )   Jun. 

New   York    City \  Assoc.  M. 

Little,  John  Grover.     Eastern  Eng.  Editor,  Railway  Age, 

2201  Woolworth  Bldg.,  New  York  City Sept.      9,  1919 

Livesay,  Henry  Gay.     Asst.  Engr.,  L.  &  N.  R.  R.,  Room  800, 

L.  &  N.  Office  Bldg.,  Louisville,  Ky Oct.      14,   1919 

Livingston,    Homer    Bailey.      Chf.    Engr.,    Cameron    Co., 

Water  Imp.  Dist.  No.  2,  Box  576,  San  Benito,  Tex.  .  .  .      Oct.      14,  1919 
Loxgwell,  John  Stalker.     Asst.  Engr.,  U.  S.  "\    ,  ^  S    1011 

Reclamation  Service,  509  Tramway  Bldg.,   (.  ^""^^    ^^      ^^_     ^^'   ^^^^ 

Denver,   Colo )        '     '       '  ^ 

LovERiNG,  Harry  Douglas.     Structural  Engr.,    j   Jun.  Sept.     2,  1914 

Toltz,  King  &  Day,  Inc.,  St.  Paul,  Minn.    [  Assoc.  M.     Oct.      14,   1919 
Lyon,  Warren  Adams.     Capt.,  Corps  of  Engrs.,  U.  S.  A., 

The  Engr.  School,  Camp  A.  A.  Humphreys,  Va Oct.      14,  1919 

McCassy,  Stanley.     Asst.  Engr.  of  Bldgs.,  111.  "] 

Cent.   R.   R.,    135   East    11th   PL,   Room    [  '^""-      ^,      J^^'     ,7  ^J,^^ 
lAAA    <-.!,•             Til  \  Assoc.  M.     Oct.      14,   191& 

1000,  Chicago,   III ) 

McLintock,  Adam  Arthur.  Res.  Civ.  Engr.,  The  Pacific 
Phosphate  Co.,  Ltd.,  Ocean  Island,  Central  Pacific, 
via    Sydney,    Australia Sept.      9,  1919 

Madden,  Charles  Michael.  Asst.  Engr.,  Reservoir  Dept., 
Board  of  Water  Supply,  New  York  City,  Gilboa, 
N.  Y Sept.      9,  1919 

Mannes,  Arthur  Sfverine.  City  Engr.;  County  Engr., 
Walworth,  McPherson,  and  Harding  Counties,  Mo- 
bridge,    S.    Dak Oct.      14,   1919 

Melin,    Oscar    William.      Care,     Structural  ^ 

Eng.    Dept.,    Western    Elec.    Co.,    Haw-    I  "^"^ 


thorne  Station,  Chicago,  111 j 


Dec.       3.  1913 
Assoc.  M.     Oct.      14,   1919- 
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ASSOCIATE    MEMBERS     (Continued)  Date  of 

Membership. 
Merrill,    Bergen    Stelle.      Structural    Engr.,    Favrot    & 

Livaudais,  Ltd.,  1204  Jackrson  Ave.,  New  Orleans,  La.  Oct.      14,1919 

Mockler,  John  Thomas.  335  Crescent  Ave.,  Buffalo,  N.  Y  .  Oct.  14,1919 
Moore,    James    Gates.      Care,    J.    Henry    Steinhart    Co., 

Apartado    1070,   Havana,   Cuba Oct.      14,  1919 

Moreland,  Eldon  Wright.     Efficiency  Engr.,  Portland  Ry., 

Light  &  Power  Co.,  505  Electric  Bldg.,  Portland,  Ore.  .  Sept.      9,1919 

Morgan,    Thomas    Charles.     1173    Bushwick  )  Jun.  May     15,  1917 

Ave.,  Brooklyn,  N.  Y ij  Assoc.  M.  Oct.      14,  1919 

Morrison,  Arthur  Herbert.     With  Aberthaw  Constr.  Co., 

27  School  St.,  Room  600,  Boston,  Mass June    16,   1919 

Munn,    Harvey    Timlow.      Civ.    Engr.,    Eng.    )  ^         „,,„,„ 

',„T.4r.4.jxT                 n            Jun.  Dec.     31,   1913 

Dept.,   E.   I.   du   Pont   de   Nemours   Co.,    y               ,,  ^  _           '     „,„ 

,      -r,     ,    „, ,        „..,     •     J.         TV  1                 i  Assoc.  M.  Oct.      14,  1919 

du   Pont  Bldg.,   Wilmington,   Del ) 

Nagel,  Herbert  Lincoln.     102  East  Mill  St.,  Akron,  Ohio.  Sept.     9,  1919 

Neibert,  James  Shively.     Box  224,  Greenwood,  Ind May     15,  1917 

Newell,   Harry  Edmund.     Engr.    in   Chg.   of   War    Dept., 

Bureau  of   Fire  Prevention,  and  Advisory  Engr.   on 

Fire     Prevention    to     Constr.     Div.     of     the     Army, 

76  William  St.,  New  York  City Sept.      9,   1919 

Newman,  Adelbebt  James.  Box  562,  Long  Beach,  Cal..  Oct.  14,  1919 
Nordstrom,  Emil  August.     Eng.  Dept.,    10-A,   The  B.    F. 

Goodrich  Co.,  Akron,  Ohio Oct.      14,  1919 

Orlian,   Israel.      Asst.    Engr.,  Day   &    Zimmermann,   Inc., 

611   Chestnut  St.,   Philadelphia,  Pa Sept.      9,  1919 

0\\t:n,   Harvey    Skidmore.      Chf.    Engr.,    Glencoe   Lime   & 

Cement  Co.,  Syndicate  Trust  Bldg.,  St.  Louis,  Mo..  Sept.  9,  1919 
Owen,  Roscoe.    Asst.  Engr.,  Second  Eng.  Dist.,  Frisco  R.  R., 

415  Frisco  Bldg.,  Springfield,  Mo Sept.      9,   1919 

Reiser,  Fred.    Res.  Engr.,  C.  A.  P.  Turner  Co.,  30  Church 

St.,  New  York  City April  14,  1919 

Perry,  John  Edwin.     503  Dryden  Rd.,  Ithaca,  N.  Y Nov.    25,  1919 

Post,    Adolph    Joseph.      428    Newberry    St.,    |    Jun.  May       6,   1914 

Boston,   Mass f  Assoc.  M.  May     12,   1919 

Powers,   Louis.      Constr.    Engr.,   Am.    Gas    &    )    ^  „     ^       ^    ,„,, 

'   Jun.  Sept.      5,   1911 


Elec.      Co.,      Care,      Ohio      Power      Co.,  ,r      tvt  oc    mia 

o-  >-    ^u   oj  c.^     -VT         ,     rM,-  i  Assoc.  M.     Nov.     25,  1919 

35  :North  3d  St.,  Newark,  Ohio 1 

Priest,    Henry    Malcolm.      Research    Engr.,~^ 

Airplane  Eng.  Dept.,  Bureau  of  Aircraft  i    Jun.  Nov.     12,  1913 

Production    (Res.,  221   Edgewood  Ave.),   [Assoc.  M.     Sept.      9,  1919 

Dayton,   Ohio J 

PuGH,  Joseph.     Secy..  Ely  Constr.   Co.,   706   Lamar   Bldg., 

Augusta,    Ga.^ Oct.      14,  1919 

Ragsdale,    Frank   Victor.      Constr.    Engr.,    634    Scimitar 

Bldg.,  Memphis,  Tenn Oct.      14,   1919 


1014 


MEMBERSHIP — ADDITIONS 


[Society  Affairs. 


ASSOCIATE    MEMBERS     (Continued) 
Randolph,    Otto    Coffeen    Fitz.     Mgr.,    Railroad    Dept., 

H.    K.    Ferguson    Co.,   6253    Euclid   Ave.,    Cleveland, 

Ohio 

Reams,  Chatham  Coffee.     Office  Engr.,  Morgan  Eng.  Co., 

622  Goodwyn  Inst.,  Memphis,  Tenn 

Redinger,    David    Hubbard.      Care,    Southern    California 

Edison  Co.,  Kernville,  Cal 

Reynolds,  Charles  Henry.     City  Engr.,  1615  Fifth  Ave., 

West,  Fort  Dodge,  Iowa 

Rice,   Clifton.     Richmond,   Tex 

Robertson,  George  Sadtler.     Prin.  Asst.  Engr.  of  Valua- 
tion, West,  Md.  Ry.,  1628  Linden  Ave.,  Baltimore,  Md. 
Robinson,  Ernest  Leffert.    Turbine  Eng.  Dept.,  Gen.  Elec. 

Co.,  Schenectady,  N.  Y 

Robinson,  George  Norman.     Asst.  Engr.,  Bureau  of  Streets 

and  Highways,   City  of  Newark,  50  Pennington   St., 

Newark,   N.    J 

Ross,    Blair    Arthur.      Care,    Novelty    State  )    Jun. 

Bank,  Novelty,  Mo \  Assoc.  M. 

RouLLARD,  Felix  Iving.     Office  Engr.,  C,  M.  &  St.  P.  Ry., 

Room  3,  Milwaukee  Depot,  Butte,  Mont 

RowE,   Donald   Hefley.     380   East   14th   St.,    |   Jun. 

North,  Portland,  Ore [  Assoc.  M. 

Rubey,  Harry  Kelley.     Associate  Prof,  of  Civ.  Eng.,  Univ. 

of  Washington,  Seattle,  Wash 

Sackett,    Guy    Woodford.     Civ.    Engr.,    Atlantic,    Gulf    & 

Pacific  Co.,  381  Rutledge  Ave.,  Charleston,  S.  C 

Sadler,  Walter  Clifford.     Eng.  Dept.,  G.  N.   |   Jun. 

Ry.,   Seattle,   Wash [  Assoc.  M. 

Sawdon,  Wallace  Atterbury.     City  Engr.,  Laurel,  Miss.  . 
Sealey,  David  Alfred.     Care,  Triiscon  Steel  Co.   (Res.,  617 

Woodland   Ave. ) ,   Youngstown,   Ohio 

SiEMS,    George   Henry.      Engr.-Supt.,    State   Experimental 

Honor   System,   Prison  Labor,    1626   Quarrier   Court, 

Charleston,   W.  Va 

Silver,  Ralph  Lawrence.     Basin,  Wyo 

SiMONDS,    Fred   Washburn.      City    Mgr.,    Elizabeth    City, 

N.    C 

Smillie,    Ralph.     50    Vanderbilt    Ave.,    New   |  Jun. 

York  City    f  Assoc.  M. 

Smith,  Benjamin  Le  Compte.     Asst.  Engr.,  Norton,  Bird 

&  Whitman,  616  Munsey  Bldg.,  Baltimore,  Md 

Smith,  Herschel  C.    Asst.  Engr.,  State  Engr.'s   |   Jun. 

Office,  Oklahoma,  Okla f  Assoc.  M. 

Smith,  Hilmar  Frederick.     614  Wood  Ave.,  Florence,  Ala. 


Date  of 
Membership. 


Sept.  9,  1919 

Oct.  14,  1919 

Sept.  9,  1919 

Nov.  25,  1919 

June  16,  1919 

Sept.  9,  1919 

Sept.  9,  1919 


Oct.  14,  1919 

Mar.  13,  1917 

Oct.  14,  1919 

Oct.  14,  1919 

May  7,  1913 

Oct.  14,  1919 

Oct.  14,  1919 


Oct. 
Feb. 
Oct. 
Nov. 


14,  1919 

4,  1914 

14,  1919 

25,  1919 


Sept.      9,  1919 


Oct.  14,  1919 

Sept.  9,   1919 

Sept.  9,  1919 

Oct.  1,   1913 

Sept.  9,   1919 

Sept.  9,  1919 

April  18,  1916 

Oct.  14,  1919 

Nov.  25,   1919 
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Smith,     Julian     Polk.      316     Summit     Ave.,     Graymont 

Heights,   Birmingham,  Ala Oct.      14,  1919 

Smith,  Stanley.  Engr.,  Designing  Section,  Shipyard 
Plants  Div.,  Emergency  Fleet  Corporation,  5662  Had- 
field  St.,  Philadelphia,   Pa Nov.     25,  1919 

Speed,  William.  Cons.  Engr.,  1634  Beechwood  Ave.,  Louis- 
ville,  Ky Nov.     25,  1919 

Stauffen,  Frederick  Charles.  Plant  Engr.,  Union  Ship- 
building Co.,  Box  475  (Res.,  3614  Greenmount  Ave.), 
Baltimore,  Md : Oct.      14,  1919 

Stauffer,    Isaac    Yost.      Care,    Standard    Oil   )   Jun.  May     31,  1916 

Co.  of  New  York,  Batavia,  Java f  Assoc.  M.     May     12,   1919 

Steinbruch,  Walter.    Asst.  Supt.,  The  Austin^ 

Co.,    1026   Bulletin   Bldg.,   Philadelphia,   I    Jun.  May       6,   1914 

Pa.    (Res.,  406  Westminster  Rd.,  Brook-  [Assoc.  M.     Sept.      9,  1919 
lyn,  N.  Y.) J 

Stevens,    Leonard    Jackson.      Vice-Pres.,    H.    L.    Stevens 

&  Co.,  30  North  Michigan  Ave.,  Chicago,  111 Oct.      14,  1919 

Stewart,   William   Henry.     Gen.    Supt.,   Central    Indiana 

Coal  Co.,  Dugger,  Ind Oct.      14,1919 

Stuff,  John  George.     Designing  Engr.,  Stupp  ^   ^^^^  ^         ^^    ^^^2 

Bros.  Bridge  &  Iron  Co.,  4053  De  Tonty   V-    .      '      ,.      J.       n/  mm 
^                              ,                      "^    1    Assoc.  M.     Oct.      14,  1919 
St.,  St.  Louis,  Mo ) 

SwoPE,  Ernest  Elba.         Chf.    Engr.,    Magnolia    Petroleum 

Co.,  Beaumont,  Tex June    16,  1919 

Taylor,  Orville  Hebee.     Asst.  Engr.,  C,  M  &  St.  P.  Ry., 

6939  Dorchester  Ave.,  Chicago,  111 Sept.      9,   1919 

TcHiKOFF,  Valentine  Vasilievich.     Cons.  Engr.,  165  West 

83d  St.,  New  York  City Sept.      9,  1919 

Toby,   Maurice.     Engr.,   New   York   &  Queens   County  Ry., 

190  Nagle  Ave.,  New  York  City Nov.     25,  1919 

Townsend,  Darwin  W^adsworth.  Engr.  of  Design,  Sewer- 
age Comm.,  City  of  Milwaukee,  City  Hall,  Mil- 
waukee,   Wis Nov.     25,   1919 

Trimble,  Earle  James.     Clifton  Springs,  N.  Y Oct.      14,  1919 

Vaughan,  Henry  Frieze.     Commr.,   Dept.  of    |  Jun.  Oct.      10,  1916 

Health,  City  of  Detroit,  Detroit,  Mich..    ("  Assoc.  M.     Sept.      9,  1919 

Von  Zuben,  Francis  Joseph.     City  Engr.,  1115  South  Lake 

St.,  Fort  W'orth,  Tex Sept.      9,  1919 

Wachter,   Richard   Emil.      Asst.    Engr.,   Mo.   Pac.   R.   R.. 

1085  Railway  Exchange  Bldg.,  St.  Louis,  Mo Sept.      9,  1919 

Wadhams,    Moses    Allyn.     197    Adelaide    St.,    Hartford, 

Conn Oct.      14,  1919 

Wagen,   Jacob    Charles.      Chf.    Engr.,    The    Lake    Wortli 

Drainage  Dist.,  Lake  Worth,  Fla Sept.      9,  1919 
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ASSOCIATE    MEMBERS     (Continued)  Date  of 

Membership. 
Walker,  Philip  Bangs.     91  Bradford  St.,  Needham,  Mass.     Oct.      14,  1919 

Walker,  Roy  Ollin.     4052  North  Keystone  Ave.,  Chicago, 

111 June    16,1919 

Waring,  Frederick  Holman.    Asst.  San.  Engr.,  \ 

Ohio  State  Dept.  of  Health,   Columbus,    V   ,  ,,      ^^^         '  ]l;l 

^,  .                      ^  r  Assoc.  M.     Sept.      9,   1919 

Ohio ) 

Warkley,    John    Croswell.      Constr.    Engr.,  \   Jun.  Dec.       3,  1912 

Midwest  Refining  Co.,  Casper,  Wyo....    f  Assoc.  M.     Oct.      14,  1919 

Webb,  Howard  William.     Railroad  Engr.,  Submarine  Boat 

Corporation,  235  Fairmount  Ave.,  Newark,  N.  J....      April  14,   1919 

Weiner,    Rudolph    Sigmund.     Mgr.,    Sullivan   Masley    Co., 

511  Mills  Bldg.,  El  Paso,  Tex May     12,  1919 

Whitney,    Charles    Earl.     Maj.,   Ord.,   U.    S.   A.,    Boston 

Dist.  Ordnance  Office,  19  Portland  St.,  Boston,  Mass.  .      Oct.      14,   1919 

Wilder,  Henry  Lincoln.  Supt.,  Pennsylvania  State  High- 
way Dept.,  823  Church  St.,  Lebanon,  Pa Sept.      9,   1919 

Williamson,  Lee  Hoomes.     Care,   The  Texas  "\  .^  ^  ^  „,«,., 

^        -L..^  .      ^..          ^         I            ^           I  Jun.  Oct.  9,   1917 

Co.,    Edmcio    Silva,    San    Juan,    Porto    }  .            -_  _   ,  ,.,„!„ 

^.                                                                           (  Assoc.  M.  Oct.  14,   1919 

Rico 3 

Wilson,      Emmet      Cheatham.        Structural    )  . 

Engr.,  Tennessee  Coal,  Iron  &  R.  R.  Co.,    >•  '.      '      ,,      ,^  *''     ,„'„,„ 
-^.^  . '                 ,,  i   Assoc.  M.     May     12,  1919 

Birmingham,   Ala )  '' 

Wilson,  Francis  Douglas.     282  Park  View  Ave.,  Detroit, 

Mich Sept.      9,   1919 

Wilson,    William    Henry.      Asst.    Engr.,    South.    R.    R.. 

411  Henson  Bldg.,  Knoxville,  Tenn Nov.     25,   1919 

Wood,  Carl  Wilbur.  Asst.  Constr.  Engr.,  Stone  &  Webster, 
147  Milk  St.,  Boston  (Res.,  39  Greenleaf  St., 
Maiden) ,    Mass Sept.      9,   1919 

Wood,  Eugene  North.  Cons.  Engr.  (Wood,  Elton  &  Wit- 
ten),  209  Lynch  Bldg.,  Tulsa,  Okla Oct.      14,  1919 

Wynn,  Albert  Edward.     Engr.,  Thompson  &  Binger,  Inc., 

Gurney  Bldg.,  Syracuse,  N.  Y Sept.      9,   1919 

Wynne,    Harold    George.      1596    Boulevard,    New    Haven, 

Conn Sept.      9,  1919 

Zimmer,  Judson.     Master  Mechanic  and  Chf.  Engr.,  Fonda, 

Johnstown  &  Gloversville  R.  R.,  Gloversville,  N.  Y...      April   14,   1919 

associates 

Critcher,  Alan  Hawes.  Care,  United  States  Shipping 
Board,  Emergency  Fleet  Corporation,  380  Eddy  St., 
San  Francisco,  Cal Oct.      14,  1919 

Dewey,  Clarence  Lennon.  Pres.,  Dewey  Cement  Gun 
Constr.  Co.,  and  Pres.,  Traylor-Dewey  Contr.  Co., 
Traylor  Hotel,  Allentown,  Pa : Nov.    25,   1919 
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ASSOCIATES    (Continued)  Date  of 

Membership. 
Rhodes,  Albert  Taylor.     Dist.  Engr.,  The  Asphalt  Assoc, 

Builders  Exchange,  Worcester,  Mass Sept.      9,  1919 

Simmons,    Edward    Alfred.     1625    Ditmas    Ave.,    Brook- 
lyn, N.   Y Oct.      14,  1919 


JUNIORS 

Anderson.  Bjarne  Bergsland.  4509  Sixth  Ave.,  Brook- 
lyn,  N.  Y '. Oct.      14,  1919 

Arnold,  Frank  Palmer.    Asst.  Engr.,  West  Virginia  State 

Road  Comm.,  43   California  PL,   Charleston,  W.  Va.     Sept.      9,  1919 

Balleisen,  Leopold  Lyon.     Engr.,  Hazen,  W^hipple  &  Fuller ; 

Res.,  409  Ave.  C,  Brooklyn,  N.  Y Sept.      9,  1919 

BoHANNON,  John  Neil.  County  and  Project  Engr.,  Wash- 
ington County,  Sandersville,  Ga Oct.      14,  1919 

Bovi^ER,  Andrew  Thomas.  Estimating  Engr.,  Am.  Inter- 
national Shipbuilding  Corporation,  3232  Chestnut  St., 
Philadelphia,    Pa Oct.      14,  191^ 

Buck,   George   Herman.     Chf.    of   Party,    Ford,    Bacon    & 

Davis,  South  Clinchfield,  Va Oct.      14,  1919' 

Cleary,  John  Belford.    Office  Engr.,  Midwest  Refining  Co., 

Box  562,  Casper,  Wyo Sept.      9,  191» 

Constant,  Clyde  Stanley.  Supt.,  The  Kaw  Paving  Co., 
Topeka  (Res.,  743  Rhode  Island  St.,  Lawrence), 
Kans Oct.      14,  191& 

Gorman,    William.     Structural    Engr.,    Gabriel    Steel    Co., 

Detroit,    Mich Oct      14,  1919 

CowLEs,  Martin  Warren.    Analyst,  Dept.  of  Public  Health, 

Springfield,    HI April  14,  1919 

Cox,  William  Junkin.     Box  86,  Big  Stone  Gap,  Va Sept.     9,  1919 

Cristal,  Philip  Nahm.     Capt.,  Corps  of  Engrs.,  U.  S.  A., 

Engr.  School,  Camp  A.  A.  Humphreys,  Va Oct.      14,  191» 

Critzas,  Evangelos  John.     581  West  161st  St.,  New  York 

City Sept.     9,  191& 

Day,    Willard    Farnsworth.      County    Engr.,    Campbell 

County,  41  Medical  Bldg.,  Lynchburg,  Va Sept.     9,  1919^ 

Eberhard,  Arthur  Charles.     Lieut.,  C.  E.  C,  U.  S.  N., 

Lafayette  Radio  Station,  Croix  d'Hins,  France Sept.      9,     1919' 

Gamsu,  Frederick  Conbad.  Eng.  Draftsman,  Submarine 
Boat  Corporation,  854  West  180th  St.,  New  York 
City June    16,  1919' 

Hastie,  Frank  Bowman.     Capt.,  Corps  of  Engrs.,  U.  S.  A., 

Engr.  School,  Camp  A.  A.  Humphreys,  Va Oct.      14,  1919 

Hechmer,  Carl  Adam.     Dept.  Engr.,  Washington  Suburban 

San.  Dist.,  Hyattsville,  Md Oct.      14,191ft 
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JUNIORS    (Continued)  Date  of 

Membership. 
Button,  Harold  Stephens.     Scientific  Asst.,  U.  S.  Public 

Health  Service,  Perryville,  Md Nov.     25,  1919 

Jones,  Charles  West.     Care,  California  Highway  Coram., 

Sacramento,    Cal '. Sept.      9,  1919 

KUPEC,   William   Joseph.      Draftsman,    Fougner    Concrete 

Steel  Co.,  Inc.,  29  Broadway,  New  York  City Sept.      9,  1919 

McKinstry,  Ross  Waldbon.     5131  Kimbark  Ave.,  Chicago, 

111 Oct.      14,  1919 

MoRRELL,  Ralph  Leonard.     4200  Wilcox  St.,  Chicago,  111..     Nov.    25,  1919 

Neinken,  Mortimer  Louis.  1472  Fifty-sixth  St.,  Brook- 
lyn,   N.    Y Oct.       9,  1917 

Okubo,  Toshiyuki.     Care,  Waddell  &   Son.  35  Nassau  St., 

New  York  City Sept.     9,  1919 

Perry,  Aubrey  Eugene.  Watermaster,  Dist.  No.  5,  State  of 
Oregon,  and  County  Surv.,  Umatilla  County,  Box  593, 
Pendleton,    Ore Sept.      9,  1919 

Pierce,  Leslie  Edward.     2d  Lieut.,  A.  S.    (A.),  U.  S.  A., 

McCook  Field,  Dayton,   Ohio Oct.      14,   1919 

Plum,     Svend    Munk.     Eng.     Dept.,     Truscon     Steel     Co., 

Youngstown,    Ohio Oct.      14,   1919 

Seaman,  William  Laurie.      (William  H.  Seaman),  Box  466, 

Glen  Cove,  N.  Y Oct.      14,  1919 

Seymour,   Edwin  Newburgeb.      Care,   Southern   Eng.   Co., 

Clarksdale,  Miss June    16,   1919 

Shupe,  Elmer  Byron.  Instrumentman,  Pennsylvania  State 
Highway  Comm.,  R.  D.  No.  2,  Box  57,  Allison 
Park,  Pa Oct.      14,  1919 

Smith,   Ralph   Adams.     Draftsman,   Turners   Falls   Power 

&  Elec.  Co.,  38  Central  St.,  Turners  Falls,  Mass Nov.     25,   1919 

Tabtt,  Phillips  Branch.  506  West  Moore  Ave.,  Ter- 
rell,  Tex Sept.      9,   1919 

Thompson,  Samuel  Hyde.  Plant  Insp.,  Oregon  State  High- 
way Dept.,  Gold  Hill,  Ore Oct.      14,  1919 

TiETZEL,  Albert  Michael.     Designer,   Cambria  Steel   Co., 

17  Irene  St.,  Johnstown,  Pa Mar.    11,   1919 

Timmerman,    Wayne    Edward.      Civ.    Engr.,    Pine    Grove 

Realty  Co.,  Massena,  N.  Y Oct.      14.1919 

TwiTTY,  Joseph  Jones.     2d  Lieut.,  Corps  of  Engrs.,  U.  S.  A., 

Camp  A.  A.  Humphreys,  Va Oct.      14,  1919 

Van  Dyke,  Charles  William.  Engr.,  Technical  Dept., 
Atlas  Portland  Cement  Co.,  30  Broad  St.,  New  York 
City Sept.     9,  1919 

VosKA,   Anthony   George.      Head  Draftsman,    Ash    Grove 

L.  &  P.  C.  Co.,  401  North  Forest  Ave.,.Chanute,  Kans.     Oct.      14,  1919 
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JUNIOBS   (Continued)  Date  of 

Membership. 
Walsh,  Malcolm.     W  ith  Walsh  &  Wertheim,  New  Brigh- 
ton, N.  Y Oct.  14,  1919 

York,    Robert    Everett.      2d     Lieut.,    Corps    of    Engrs., 

U.  S.  A.;   133  West  11th  St.,  New  York  City Nov.  25,   1919 


REINSTATEMENTS 

MEMBERS  Date  of 

Reinstatement. 

Miller,  Frank October      14,  1919 


RESIGNATIONS 

^^^^«E««  ReSnaUon. 

Garrett,  James  Edwix October      14,  1919 


associate  members 

Angel,    Floyd   Dwight October      14,  1919 

LuDwiG,  Julius  Alfred October     14,  1919 

associates 
Smith,  Robert  Alexander  Chiqueno October      14.  1919 

JUNIORS 

MacKay,    Charles    Walker October      14,  1919 

Whitney,  Ralph  Edward October     14,  1919 


DEATHS 

Ashmead,  Percy  Herbert.  Elected  Member,  ^Maroh  6th,  1907;  died  Novem- 
ber 11th,  1919. 

Church,  Charles  Titus.  Elected  Member,  May  1st,  1889;  died  August 
25th,  1919. 

Davis,  Chester  Birge.  Elected  Member,  February  1st,  1882;  died  Septem- 
ber 16th,  1919. 

Frew,  Archibald  Smith.  Elected  Member,  October  3d,  1900;  date  of  death 
unknown. 

Graves,  Walter  Hayden.  Elected  Member,  February  2d,  1909;  died  Sep- 
tember 26th,   1919. 

Hazen,  John  Vose.  Elected  Associate,  June  5th,  1889;  Member,  May  2d, 
1911;  died  October  2d,  1919. 
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Jacobs,  Charles  Mattathias.  Elected  Member,  May  4th,  1904;  died  Sep- 
tember 7th,  1919. 

Jaycox,  Thomas  William.  Elected  Member,  January  4th,  1882;  died  Sep- 
tember 8th,  1919. 

Manlet,  Henry.     Elected  Member,  June  2d,  1880;  died  October  28th,  1919. 

Mills,  George  Clark.  Elected  Member,  June  4th,  1913;  died  August  13th, 
1919. 

Redlich,  Carl.  Elected  Member,  September  7th,  1904;  date  of  death  un- 
known. 

Wilson,  Hugh  Monroe.  Elected  Associate,  December  3d,  1913;  died  Sep- 
tember  19th,  1919. 

Wood,  Irving  Sparrow.  Elected  Junior,  March  5th,  1890;  Associate  Mem- 
ber, March  7th,  1900;  Member,  March  6th,  1906;  died  October  20th, 
1919. 


Total  Membership  of  the  Society,  December  3d,  1919, 
9415. 
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MONTHLY  LIST  OF  RECENT  ENGINEERING  ARTICLES  OF 
INTEREST 

(September  1st  to  November  22d,  1919) 
Note. — This  list  is  published  for  the  purpose  of  placing  hefore  the 
members  of  this  Society,  the  titles  of  current  engineering  articles, 
which  can  be  referred  to  in  any  available  engineering  library,  or  can  be 
procured  by  addressing  the  publication  directly,  the  address  and  price 
being  given  wherever  possible.' 

LIST  OF  PUBLICATIONS 

In  the  subjoined  list  of  articles,  references  are  given  by  the  number 
prefixed  to  each  journal  in  this  list : 

(41 )  Elektrotechnische  Zeitschrift,  Berlin, 
Germany. 

(42)  Proceedings,  Am.  Inst.  Elec.  Engrs., 
New   York   City,    $1. 

(43)  Annales  des  Fonts  et  Chaussies, 
Paris,    France. 

(45)  Coal  Age,   New   York   City,   15c. 

(46)  Scientific  American,  New  York  City, 
15c. 

(47)  Mechanical  Engineer,  Mancliester, 
England,    3d. 

(48)  Zeitschrift,  Verein  Deutscher  In- 
genieure,  Berlin,  Germany,  1, 
60   m. 

(4^)  Zeitschrift  fiir  Bauwesen,  Berlin, 
Germany. 

(50)  Stahl  und  Eisen,  Diisseldorf,  Ger- 
many. 

(53)  Zeitschrift,  Oesterreichischer  In- 
genieur  und  Architekten-Verein, 
Vienna,   Austria,   70h. 

(54)  Transactions,  Am.  Soc.  C.  E.,  New 
York  City,  $16. 

(55)  Mechanical  Engineering :  Journal, 
Am.  Soc.  M.  E.,  New  York  City, 
35c. 

(56)  Transactions,  Am.  Inst.  Min.  and 
Metallurgical  Engrs.,  New  York 
City,  $6. 

(57)  Colliery  Guardian,  London,  Eng- 
land,  5d. 

(58)  Proceedings,  Engrs.'  Soc.  of  W.  Pa., 
2511  Oliver  Bldg.,  Pittsburgh, 
Pa.,  50c. 

(59)  Proceedings,  American  "Water  Works 
Assoc,  Troy,   N.   Y. 

(60)  Municipal  and  County  Engineering, 
Indianapolis,   Ind.,   25c. 

(61)  Proceedings,  Western  Railway  Club, 
225  Dearborn  St.,  Chicago,  111., 
25c. 

(62)  American  Drop  Forger,  Thaw  Bldg., 
Pittsburgh,   Pa.,   10c. 

(63)  Minutes  of  Proceedings,  Inst.  C.  E., 
London,  England. 

(64)  Power,   New  York  City,   10c. 

(65)  Official  Proceedings,  New  York  Rail- 
road Club,   Brooklyn,   N.   Y.,    15c. 

(66)  Gas  Journal.   London,    England,    6d. 

(67)  Cement  and  Engineering  Neics,  Chi- 
cago,   111.,    25c. 

(69)    Eisenbau,    Leipzig,    Germany. 

(71)  Journal.  Iron  and  Steel  Inst.,  Lon- 
don, England. 

(71a)  Carnegie  Scholarship  Memoirs,  Iron 
and  Steel  Inst.,  London,  England. 


(2)  Journal,  Engrs.  Club  of  Phila., 
Philadelphia,    Pa. 

<3)  Journal,  Franklin  Inst.,  Philadel- 
phia,  Pa.,   50c. 

(4)  Journal,    Western     Soc.    of    Engrs., 

Chicago,   111.,  50c. 

(5)  Journal,  Eng.  Inst,  of  Canada,  Mon- 

treal,  Que.,  Canada. 

(6)  Journal.  Am.  Inst,  of  Archts., Wash- 

ington,  D.  C,   50c. 
<7)    Gesundheits       Ingenieur,       Munich, 
Germany. 

(8)  Stevens   Indicator,    Hoboken,    N.   J., 

50c. 

(9)  Industrial    Management,    New    York 

City,    25c. 

(11)  Engineering  CLondon),'W.    H.Wiley, 

432  Fourth  Ave.,  New  York  City, 
25c. 

(12)  The      Engineer   '(London),      Inter- 

national    News     Co.,     New     York 
City,  35c. 
<13)    Engineering   News-Record, NewYork 
City,   15c. 

(15)  Railway  Age,  New  York  City,   15c. 

(16)  Enqineerina    and    Mining    Journal, 

New  York  City,   15c. 

(17)  Electric      Raihcay      Journal,      New 

York  City,   10c. 

(18)  Railway  Revieio,  Chicago,   111.,   15c. 

(19)  Scientific      American       Supplement, 

New   York   City,    10c. 
<20)    Iron   Age,   New   York   City,    20c. 

(21)  Railway     Engineer,     London,     Eng- 

land,  Is.   2d. 

(22)  Iron  and  Coal  Trades  Revieio,  Lon- 

don, England.   6d. 

(24)  American  Gas  Engineering  Journal, 

New  York  City,   10c. 

(25)  Railway  Mechanical  Engineer,  New 

York  City,  20c. 

(26)  Electrical     Review,     London,     Eng- 

land,  4d. 

(27)  Electrical    World,    New    York    City, 

10c. 

(28)  Journal,      New      England      Water- 

Works  Assoc,   Boston,   Mass.,   $1. 

(29)  Journal,    Royal    Soc.    of   Arts,    Lon- 

don,   England,    6d. 

(32)  Memoir es     et     Compte     Rendu     des 

Travaux,      Soc.       Ing.      Civ.      de 
France,   Paris,   France. 

(33)  Le  Genie  Civil,  Paris,  France,  1  fr. 
(36)  Cornell  Civil  Engineer,  Ithaca,  N.  Y. 
(40)    Zentralhlatt      der      Bauverwaltung, 

Berlin,  Germany,  60  pfg. 
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(72)  American  Machinist,  Ne-w  York  City,     (100) 

15c. 

(73)  Electrician,    London,    England,    18c. 

(75)    Proceedings,   Inst,   of   Mech.   Engrs.,     (103) 
London,  England. 

(77)  Journal,  Inst.  Elec.  Engrs.,  London,     (104) 

England,   5s. 

(78)  Beton   und    Eisen,   Vienna,    Austria, 

1,   50m.  (105) 

(80)    Tonindustrie    Zeitung,    Berlin,    Ger- 
many. (106) 
(83)    Gas  Age,   New  York  City,   15c. 

(85)  Proceedings,   Am.    Ry.    Eng.    Assoc,     (107) 

Chicago,   111. 

(86)  Engineering    and    Contracting,    Chi-     (109) 

cago.    111.,    10c. 

(87)  Railway  Maintenance  Engineer,  Chi-     (110) 

cago,  111.,  10c. 

(89)  Proceedings,    Am.    Soc.    for    Testing     (111) 

Materials,    Philadelphia,    Pa.,    $5. 

(90)  Transactions,  Inst,  of  Naval  Archts.,     (113) 

London,   England. 

(91)  Transactions,  Soc.  of  Naval  Archts.     (114) 

and     Marine    Engrs.,     New    York 
City. 

(92)  Bulletin,        Soc.        d'Encouragement     (115) 

pour  I'Industrie  Nationale,  Paris, 
France.  (116) 

(93)  Revue  de  Metallurgie,  Paris,  France, 

4   fr.   50.  (117) 

(96)    Canadian    Engineer,    Toronto,    Ont.,    (118) 
Canada,    10c. 

(98)  Journal,    Engrs.    Soc.    of    Pa.,    Har-     (119) 

risburg,    Pa.,    30c. 

(99)  Proceedings,  Am.  Soc.  of  Municipal     (120) 

Improvements,   New  York  City,  $2. 


Professional  Memoirs.  Corps  of 
Engrs.,  U.  S.  A.,  Washington, 
D.   C,    50c. 

Mining  and  Scientific  Press,  San 
Francisco,  Cal.,  10c. 

The  Surveyor  and  Municipal  and 
County  Engineer,  London,  Eng- 
land, 6d. 

Chemical  and  Metallurgical  En- 
gineering, New  York  City,  25c. 

Transactions,  Inst,  of  Min.  Engrs., 
London,  England,  6s. 

Schweizerische  Bauzeitung ,  Ziirich, 
Switzerland. 

Journal,  Boston  Soc.  C.  E.,  Boston, 
Mass.,    50c. 

Journal,  Am.  Concrete  Inst.,  Phil- 
adelphia,   Pa.,    50c. 

Journal  of  Electricity,  San  Fran- 
cisco,  Cal.,   25c. 

Proceedings,  Am.  Wood  Preservers' 
Assoc,    Baltimore,    Md. 

Journal,  Institution  of  Municipal 
and  County  Engineers,  London, 
England,    Is.    6d. 

Journal,  Engrs.'  Club  of  St.  Louis, 
St.  Louis,   Mo.,  35c. 

Blast  Furnace  and  Steel  Plant, 
Pittsburgh,  Pa.,   15c. 

Engineering  World,  Chicago,   111. 

Times  Engineering  Supplement, 
London,  England,  2d. 

Landscape  Architecture,  Harris- 
burg,    Pa.,    50c. 

Automotive  Industries,  New  York 
City,  15c 


Sept.   11. 
E.  Howard.     (15)     Sept.  11 
Sept.   18. 


LIST   OF  ARTICLES 
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Some  Notes  on  the  Vickers  Diesel  Engine.*      (12)      Aug.   29. 
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Carbonization  of  Coal.      W.  C.   Kirkpatrick.      (117)      Sept.   1. 
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Sept.   4. 
Heavy  Machine  Equipment  at  Panama.*      R.  D.  Gatewood.      (72)      Sept.  4. 
A   Friction   Drive  Relay  Control   for  Aircraft.*      A.   Q.   Cooper.      (12)      Sept.    5. 
The    Effect    of    Carbon    Dioxide    When    Present    in    Inflammable    Gaseous    Mixtures 

on    Explosion    Phenomena.*      W.    T.    David.      (11)      Sept.    5. 
Selecting  Wood   for   Airplanes.*      Arthur   Koehler.      (19)      Sept.   6. 
("sing   Indicator   on    Internal   Combustion    Engines.*      Ralph   Miller.      (64)      Sept.    9. 
The  Possibilities  of  New  Fuel  Mixtures  for  Internal-Combustion  Engines.*      E.  Hum- 
boldt.     (64)      Sept.  9. 
Coal  and  Wood   Furnaces  Under  Stirling  Boilers.*      (64)      Sept.   9. 
Low   Grade   Gas.*      William   Cranfield.      (William   Young   Memorial    Lecture.)       (66) 

Sept.   9. 
Steaming  Horizontals.*        R.  J.  Rew.      (66)      Sept.  9. 
Pulverized  Coal  Plant  of  Puget  Sound  Traction,  Light  and  Power  Co.      (From  Stone 

and   Webster  Jou-nuil.)       (86)      Sept.   10. 
Economy    in    Industrial    Fuel    Oil    Furnaces.*      Max    Sklovskys.      (72)      Sept.    11. 
A  War  Time  Lesson  on  Reduction  Gears.*      (120)      Sept.  11. 
German   Type  of  Double  Rotary  Aircraft  Engine.*      (120)         Sept.   11. 
The  Testing  of  Materials.      (For  Automobiles.)     Walter  Rosenhain.      (120)      Sept.  11. 
New  Coke  Plant  of  La  Belle  Iron  Works.*      (20)      Sept.  11. 
Notched  Bar  Tests.*      W.   C.  Unwin.      (11)      Sept.   12. 
The  Crossley  Cold-Starting  Heavy  Oil  Engine.*      (12)      Sept.   12. 
British  Thread  Milling  Machines.*      (12)      Serial  beginning  Sept.  j.Z. 
Oxy-Hydrogen  Gas — Its  Uses  at  the  .1.  I.  Case  Threshing  Machine  Company.   Manu- 
facturers of  Tractors  and  Farm  Implements.*     Charles   Kandel.     (24)     Sept.  13. 
Airplane  Propeller  Manufacture.      A.  L.   Heim.      (19)      Sept.   13. 

Symposium  on  Refractories.      (For  Brick.)       (Am.  Chemical  Soc.)       (105)      Sept.  15. 
Industrial     Analysis     of     Gas    Mixtures     by     the     Refractometric     Method.*      Marcel 

Pouchon.      (Abstract   from   article   in   Chiniie   et  Industrie.)       (105)      Sept.   15. 
Temperatures    in    By-Product    Coke    Oven    Practice.*      R.    S.    McBride    and    W.    A. 

Selwig.      (From    Technologic    Papers    of    U.    S.    Bureau    of    Standards.)       (83) 

Sept.   15  ;    (11)      Oct.   17. 
Methods  of   Removing   Steam   Shovels.*      J.   R.    Sherman.      (86)      Sept.    17. 
Application    of   Liberty    Engine   Materials   to   the   Automotive    Industry.*      Harold    F. 

Wood.      (Paper  read  before  Soc.  of  Automotive  Engrs.)       (72)      Sept.   18. 
Constitutional  Defect  of  Four-Cylinder  Engine  and  Remedy.*      Laurence  H.  Pomeroy. 

(120)      Sept.  18. 
A  Complete  Theory  of  the  Screw  Propeller  Working  in  Air.*      M.  A.  S.  Riach.      (11) 

Sept.   19. 
Engine   Crankshafts:    Some   Causes   of   Failure.      Edward    Ingham.      (26)      Sept.    19. 
Adopting  Munitions  Plant  to  Peace-Time  Work.*      (27)      Sept.  20. 
The  Diesel  Engine  in  the   Southwest.*      B.  V.  E.  Nordberg.      (16)      Sept.   20. 
Alcohol   Motor  Ii\iel.      (Summary  of  Report  of  Long  Interdepartmental  Committee  of 

Great  Britain.)       (19)      Sept.   20. 
Loss  Due  to  Carbon  in  Furnace  Refuse.*      C.  H.  Berry.      (64)      Sept.  23. 
Automatic  Pump  Control.*      B.   N.   Everett.      (64)      Sept.    23. 
Methods  of  Obtaining  Close  Speed  Regulation.     W.  Trinks.      (64)      Sept.   23. 
Mechanical   Handling  of   Foundry  Material.*      (20)      Sept.   25. 
Scale  Effects  in   Relation  to  Aerodynamics.*     H.   Levy.      (120)      Sept.  25. 


Illustrated. 
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Tosting  Airplane  Wing  Ribs  for  Strength.*      Armin  Elmendorf.      (120)      Sept.  25. 
Coal  Washing  on  Concentrating  Tables.      J.   B.   Morrow.      (Paper  read  before  Rocky 

Mountain  Coal   Min.   Inst.)       (45)      Sept.   25. 
The  Classification  of  Coals.*      R.  W.  Atkinson.      (57)      Sept.  26. 

Easily  Effected  Economies  in  the  Retort  House.*      Carl  B.  Wyckoff.      (24)      Sept.  27. 
Large     Government     Storage     Plant     for    Chicago.*      (Refrigerating     Plant.)       (64) 

Sept.  30. 
The  Relation   of  Time  of   Ignition   to  the   Economy  of  the  Gasoline  Engine.*      J.   P. 

Caldorwood  and  A.  J.  Mack.      (64)      Sept.  30. 
Reduced  Quality  of  Gas;  Methods  of  Dilution.      (118)      Oct. 
Petrol  in  Natural  Gas  ;   Methods  of  Recovery.        (From  Bulletm  issued  by  the  U.  S. 

Bureau    of    Mines.)       (118)      Oct. 
Benzol    as   an    Engine    FueL      Eric   W.    Walford.      (From    The   Autocar.)      (2)      Oct. 
Refractory    Materials   and    High    Temperature    Measurements.      C.    W.    Kanolt.       (3) 

Oct. 
Air     Speed     Indicators     for     Dirigibles.      A.     F.     Zahm.      (The     Aeronautics     Staff, 

U.    S.    N.)       (3)      Oct. 
Inspection   of   Leather  Belting.*      Harry  A.   Hey.      (9)      Oct. 
Industrial    Uses    of    Superheated    Steam.*      Alexander    Bradley.      (From    paper    read 

before  Am.  Soc.  of  Heating  and  Ventilating  Engrs. )       (116)      Oct. 
Gage    Limits    In    Interchangeable    Manufacture.      E.    C.    Peck.      (55)      Oct. 
The   Lubrication   of   Bail-Bearings.*      H.   R.   Trotter.      (55)      Oct. 
Centrifugal     Compressors.*       Gustave     Fluegel.      (From     Zeitschrift     des     Vereines 

dputscher  Ingenieurc.)       (55)      Oct. 
Increasing  Primary  Cooler  Efficiency.*      George  B.   Cramp.      (116)      Oct. 
General  Rules  for  Figuring  Belting.      (117)      Oct.  1. 
Power    Transmission    Groups    of    the    German    Trucks.*      Arthur    J.    Slade.      (120) 

Oct.  2  ;    (120)      Oct.  23. 
Test  Shows  82.1   Per  Cent.   Over-All  Efficiency  of  Motor-Driven  Centrifugal   Pump.* 

R.   N.  Austin.      (96)      Oct.   2. 
The  Ingersoll  Differential  Type  Continuous  Milling  Machine.*      J.  U.  Hunter.      (72) 

Oct.  2. 
Ammonia  from  Coal.      M.  Meredith.      (45)      Oct.  2. 
Experimental   Retort  Tests  of   Orient  Coal.*      R.    S.   McBride   and    I.   V.   Brumbaugh. 

(U.   S.   Bureau  of  Standards.)       (45)      Oct.   2. 
Some  Boiler-House  Economics.*      E.   P.   Humphrey.      (45)      Oct.   2. 
Up-to-Date   Plant  of  the   Buckeye   Coal   Company  at   Nemacolin    (Pa.).*      Donald   J. 

Baker.      (45)      Oct.  2. 
Strength    and    Other    Properties    of    Wire    Rope.      J.    H.    Griffith    and    J.    G.    Bragg. 

(From  paper  issued  by  U.   S.  Bureau  of  Standards.)       (57)      Oct.  3. 
The  Action   of   Pyridine  Upon   the   Coal   Substance.      William   A.   Bone  and   Reginald 

J.   Sarjant.      (Abstract  of  paper  read  before  Royal   Soc.)       (57)      Oct.   3. 
A  Good  Joint  is  Tight  and  Free  from  Leakage  ;   Inexpensive  and  Easy  to  Make  Up — 
Cement   Joint   Fills   the   Bill.*      W.   M.   Henderson.      (Paper  read   before   Pacific 
Coast  Gas  Assoc.)       (24)    Oct.   4;    (83)    Oct.   15. 
Water     Gas     and     Coal     Conservation.*      S.     Moore.      (Paper     read     before     Eastern 

Counties  Gas  Managers  Assoc.)       (66)      Oct.  7. 
Reinforced  Concrete  Pipe  Made  by  the  Centrifugal   Process.*      E.  M.   Weston.      (13) 

Oct.  9. 
The   Scientific  Progress  of   Aviation    During  the   War.*      L.   Bairstow.      (Paper   read 

before  British  Assoc.)       (11)      Oct.    10. 
Gas   Engine   of   To-Day   No   Longer   the   Uncertain   Quantity    It    Once   Was.*      F.    H. 

Bivens.      (Paper  read  before  Pacific  Coast  Gas  Assoc.)       (24)      Oct.   11. 
Coal  Crushing  in  a  By-Product  Coke   Oven  Plant.      (83)      Oct.   15. 
Building  a  Large  Gas  Tank.*      R.  E.  Sperry.      (117)      Oct.  15. 
Boiler   Insulation   Practice   in   Oil-Burning   Steam   Plants.*      A.    L.    Gossman.      (Ill) 

Oct.   15. 
The  Steam  Jet  Ash  Conveyor.*      I.  A.  Peebles.      (45)      Oct.  16. 
The   Effects   of   Kiln-Drying   On    Commercial    White    Ash.*      H.    J.    Rosenthal.      (Ftor 

Airplanes.)       (120)      Oct.   16. 
Engine    Power    and    Height.*      H.    T.    Tizard.      (Paper    read    before    British    Assoc.) 

(11)      Serial  beginning  Oct.   17. 
In    Order   to    Determine   the    Relative   Efficiency   of   a   Gas    Machine    It    is    Necessary 
to  be  Able  to  Determine  at  Any  Time  the  Quantity  and   Quality  of  Gas  Which 
the    Machine    is   Producing.*      R.   A.   Carter,   Jr.      (Paper   read   before   Am.    Gas 
Assoc.)       (24)      Oct.    18. 
Vertical    Retorts    Lend    Themselves    to    Steaming    with    Better    Results    than    in    the 
Case  of   Horizontals.      L.  J.  Willien,  Jr.      (Paper  read  before  Am.  Gas  Assoc.) 
(24)      Oct.   18. 
Flame  Velocity  in   Inflammable  Gases.      J.  D.   Morgan.      (11)      Oct.   24. 

*  Illustrated. 


Oct.-Nov.-Dec,  li)li).]      CFRRKNT  ENGINEERING  LITERATURE  1033 

Mechanical-  (Continued). 

Heating  Problems  Produced  by  Some  of  the  Modern   Methods  of  Ruilding  Construc- 
tion.     (5)      Nov. 
Most  Recent  Development  in  Cement  Plant  Potash  Recovery.*      (67)      Nov. 
Present  Limits  of  Speed  and  Power  of  Single-Shaft  Steam  Turbines.*      .T.  F.  .Johnson. 

(42)      Nov. 
Present    Limits    of    Speed    and    Power    of    Single    Shaft    Curtis    Steam    Turbines.* 

Eskil  Berg.      (42)      Nov. 
Cast     Iron     Pipe    Joint     Tests     Made     at     Schenectady.*      Victor     Starzenski.      (83) 

Nov.    1. 
Recommend   Deeper  Bell  and  Elimination  of  Lead  Groove  for  Cast   Iron   Pipe  to  be 

Jointed  with  Cement.      (From  Report  of  Committee  of  Am.  Gas.  Assoc.)      (24) 

Nov.   8. 
At    Zinc   Works.    Aim    is    to    Tend    Towards    Less    Desirable   Coals    and    Build    Up    a 

Producer   Practice  That   can    Handle    Lower  Cost   Materials.      G.   S.    Brooks   and 

C.   C.   Nitchie.      (24)      Nov.   15. 
Sur   le    Calibrage   des    Profils   a  Trois    Branches    Convergeant    en    un    Meme    Point.* 

Norbert  Metz.      (93)      Mar. 
XLI1«   Congr&s   de   la    Societe   Technique   du    Gaz,    Metz,    4-5    juillet    1919.*      (33) 

Serial  beginning  Aug.  2. 
Etude   Mathematique   du    Fonctionnement   des   Carburateurs   a    Giclage   et    a    Niveau 

Constant.*      M.   Carbonaro.      (33)      Serial   beginning  Aug.   2. 
L'Aerostation    Maritime.*      Emile   Gouault.      (33)      Aug.    16. 
Trockengas-Generator,  Bauart  Georgs-marienhiitte.*      Max  Brautigam.     (50)     Mar.  7, 

1918. 
Massentransport     und      Massenumschlag     nach      dcni      Kriege.*      Richard      Borchers. 

(SO)      June   13,   1918. 
Die  rechnerische  Nachpriifu'ng  und  Eigiuizung  der  Kuppelofengasanalyse.        Naegell. 

(50)      June  27,   1918. 
Die  Massenerzeugung  von   schwierigem   Automobilguss.    inbesondere   von    Zylinderge- 

hausen.*      Carl  Irresberger.      (SO)      June  27,  1918. 
Ueber    Schlackenabstichgaserzeuger    im    Vergleich    zu    solchen    niit   Wasserabschluss. 

H.  Markgraf.      (50)      Serial  beginning  July  18,  1918. 
Die  Giesserei  der  Buick  Motor  Co.   in    Flint,   Mich.,   ein   Grossbetrieb  fiir  Automobil- 
guss.*     C.   Irresberger.      (SO)      July  25,   1918. 
Bin   Kapital   aus   der   Gaswirtschaft.      Friedrich    Siemens.      (50)      Aug.   15,    1918. 
Koks  und  Kohle  als  Gaserzeugerbrennstoff.      D.  J.  Hudler.      (SO)      Aug.  22,  1918. 
Die    Wirtschaftlichkeit    von    Nebenerzeugnisanlagen    fiir    Kraftwerk.*      G.    Klingen- 

berg.      (50)      Serial  beginning  Jan.  ?,. 
Die    Messung   des    Dampfverbrauches    mittels    stark    erweiterter    Messdiisen    und    der 

Wirkungsgrad    von    Curtis-Stufen.      Georg    Forner.      (48)      Jan.    25. 
Eine  neuartige   Festigkeitsmaschine.*      Georg  Wazau.      (48)      Jan.   25. 
Elektrische  Auriistungen  von  Hebezeugen  und  Transportmaschinen  in  Huttenwerken. 

C.   Schiebeler.      (50)      Feb.  6. 
Bruch   von   Giesspfannengehangen.*      C.    Senssenbrenner.      (SO)      Feb.    27. 
Beitrage   zur  Erhohung  der   Ammoniakausbeute   bei   der   Destination   der   Steinkohle. 

Friedrich   Sommer.      (SO)      Serial  beginning  Mar.  13. 
Einige   Satze   iiber  die  Kettenlinie.*      A.   Kiefer.      (107)      Serial   beginning  Mar.   22. 
Stahlgussketten.      Richard   Krieger.      (SO)      Serial   beginning  Mar.   27. 
Die   Kettenlinie  Im   Ingenieurwesen.*      J.   Brunner.      (107)      July   12. 
Die  Entwicklung  des  elektrischen  Fordermaschinen-Antriebes.*     (107)     Serial  begin- 
ning Aug.  23. 
Von  den   Kartoffel-Trocknungsanlagen  des  Eidgenossischen   Ernahrungsamtes.*      Ulr. 

Buhlmann.      (107)      Aug.   30. 

Metallurgical. 

Use   of   Pulverized   Coal,   with    Special   Reference   to    Its   Application   in    Metallurgy.* 

L.  C.  Harvey.      (71)      Vol.  99. 
Modern   Steel   Metallurgy.      (Calculation   and   Comparison   of  Process.)      Chas.   H.   F. 

Bagley.      (71)      Vol.  99. 
The  Acid  Hearth  and  Slag.*      J.  H.  Whiteley  and  A.   F.  Hollimond.      (71)      Vol.  99. 
Deoxidation,    and   the    Influence   of    Lime   on    Equilibrium    in    the   Acid    Open-Hearth 

Furnace.      B.  Yaneske.      (71)      Vol.  99. 
Macro-Etching  and   Macro-Printing.*      J.   C.   W.    Humfrey.      (71)      Vol.   99. 
The    Manufacture    and    Working   of    High-Speed    Steel.*      J.    H.    Andrew    and    G.    W. 

Green.      (71)      Vol.   99. 
Improvements  in  the  Case-Hardening  Process.*      D.  Hanson  and  J.  E.  Hurst.      (71) 

Vol.   99. 
The  Molecular  Constitutions  of  High-Speed  Tool   Steels  and  Their  Correlations  with 

Lathe    Efflciencies.*      John    Oliver   Arnold    and    Fred    Ibbotson.      (71)      Vol.    99. 
Note    on    Surface    Tension    Effects    in    High-Speed    Steels.      F.    C.    Thompson.      (71) 

Vol.  99. 
The  Carburisation  of  Iron  at  Low  Temperatures.*      Andrew  McCance.     (71)    Vol.  99. 

*  Illustrated. 
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Notes  on  the  Liquidus  in  the  Iron-Carbon  Diagram.*      G.  Cesa,re.      (71)      Vol.  99. 
On  the  Non-Allotropic  Nature  of  the  A-2  Transformation  in  Iron.*      K6tar6  Houda. 

(71)      Vol.  99. 
The    Experimental    Investigation    of    the    Influence    of    the    Rate    of    Cooling    on    the 

Hardening  of  Carbon  Steels.*      A.  M.  Portevin  and  M.  Garvin.      (71)      Vol.  99. 
Graphitization    in    Iron-Carbon    Alloys.*      Kuniichi    Tawara    and    Genshichi    Asahara. 

(71)      Vol.   99. 
The  Estimation  of  Phosphorus  in  the  Presence  of  Tungsten.*      G.  Watson  Gray  and 

James  Smith.      (71)      Vol.  99. 
Welding  Mild  Steel.*      H.  M.  Hobart.      (42)      Apr. 

Fatigue  of   Metals  Under  Repeated   Stress.*      Herbert  F.   Moore.      (4)      June. 
A  Complete  and   Modern  Heat-Treating  Plant.*      L.  A.   Dause.      (72)      July   24. 
Pulverized  Coal  in  Blast  Furnaces.      (22)      Aug.   15. 
Fusion   Welding   as  Applied    to    Drop-Forging.*      S.   W.    Miller.      (Abstract   of   paper 

read  before  Am.  Droj)  Forge  Assoc.)       (72)      Aug.  21. 
Cast  Iron  Under  Heat   Influences.*      E.  Adamson.      (22)      Aug.  22. 
The  Effect  of  Work  on   Metals  and  Alloys.*      Owen  Wm.   Ellis.      (Paper  read  before 

the  Inst,  of  Metals.)       (11)      Aug.   29. 
Treatment  of  Tailing  and  Ore  in  the  Sweeny  Mill.*      R.  S.  Handy.      (103)      Aug.  30. 
Overfired  Car  Type  Annealing  Furnace.*      (116)      Sept. 

Ro'lucing  Non-Metallic  Impurities  in   Steel.      L.  B.   Lindeniuth.      (116)      Sept. 
Atlas  Crucible  Steel  Increases  Capacity  for  Making  and  Rolling  High  Grade  Steels.* 

H.  Donald  Dickinson.      (116)      Sept. 
Practical    Notes    on    Physical    Tests    of    Steel.*      Austin    B.    Wilson.      (116)      Serial 

beginning  Sept. 
The  Heat  Treatment  of  Track  Materials.      C.  B.   Bronson.      (Abstract   of  paper  read 

before  Am.   Steel  Treaters'  Soc.)       (86)      Sept. 
Fatigue  Phenomena  in  Metals.*      (55)      Sept. 
New   Structural    Mill    at    Kiushu   Steel   Works.    Japanese   Increase   Steel   Production.* 

(116)      Sept. 
Practical    Notes    on    Physical    Tests    of    Steel.*      Austin    B.    Wilson.      (62)      Serial 

beginning  Sept. 
Overfired  Car  Type  Annealing  Furnace.*      (62)      Sept. 
A  New  Compensated  Heatmeter.*      Charles  P.  Frey.      (105)      Sept.   1. 
Electric  Production  of  Carbon-Free  Alloys.*      E.   F.  Northrup.      (105)      Sept.   1. 
Air   Apparatus   for   Determining   the   Thermal    Conductivity   of   Metals.*      Gordon    B. 

Wilkes.      (105)      Sept.  1. 
The   Design   of  Electric  Furnaces.      R.  C.   Gosrow.      (105)      Sept.   1. 
.Metallography  of  Aluminum  Ingot.*      Robert  J.  Anderson.      (U.  S.  Bureau  of  Mines.) 

(105)      Sept.  1. 
The  No.  1  Concentrator  of  the  Mountain  Copper  Company.*      Lloyd  C.  White.      (103) 

Sept.    6. 
A   New  South  Wales  Lead   Smeltery  *      (From  Proceedings  of  the  Australasian  Inst. 

of  Min.   Engrs.)       (16)      Sept.   6;      (103)      Aug.   30. 
Working  Monel  Metal.*      Hugh  R.  Williams.      (72)      Sept.   11. 
The  Properties  of  Some  Copper  Alloys.*      W.   Rosenhain.      (Paper  read  before   Inst. 

of   Metals.)       (12)       Sept.    12. 
New    Screen-Sizing   Scale   Proposed.*      Edward   H.   Robie.      (16)      Sept.    13. 
Notes  on  the  Metallurgy  of  Wulfenite.*      J.  P.  Bonardi.      (105)      Sept.   15. 
Application  of  the   Cottrell   Process   to  the   Recovery   of   Fume   from   Silver   Refining 

Operations.*      W.  G.   Smith   and  A.   A.  Heimrod.      (105)      Sept.   15. 
Commercial   Testing  of   Metallurgical   Electric   Furnaces.*      H.    M.    St.    John.      (105) 

Sept.  15. 
New  Methods  Speed  Up  Foundry  Output.*      (20)      Sept.   18. 
Fuel   Economy  in  Cupola  Practice.*      H.   J.   Yates.      (11)      Sept.   19. 
Fuel    Economy    in    the    Iron    and    Steel    Manufacture.*      William    A.    Bone.      (Report 

before   Iron   and    Steel    Inst.)       (11)      Serial   beginning   Sept.   19. 
Notes  on  Troubles  from  Colloids  in  Flotation.      (16)      Sept.   20. 
Operating    Brass-Making    Induction    Furnaces.*      R.    N.    Blakeslee,    Jr.      (27)      Sept. 

20. 
Experiences    in    Electric    Steel    Foundry.*      (27)      Sept.    20. 
Centrifugally  Cast  Pipe  in   South  America.*      (20)      Sept.   25. 
Economies  in   a  Malleable   Iron   Foundry.*      A.   F.  Conant.      (20)      Sept.   25. 
Silico-Manganese  for  Steel   Castings.      E.   F.   Cone.      (20)      Sept.   25. 
Effects   of   the   Chemical    Composition    of    Welding   Electrodes.*      J.    S.    Orton.      (72) 

Sept.   25. 
Moulding-Sands  for  Non-Ferrous  Foundry  Work.*      P.  G.   H.  Boswell.      (Paper  read 

before   Inst,  of  Metals.)       (11)      Serial  beginning   Sept.   26. 
Electrical   Practice   in   the   Equipment   of    Blast   Furnace   Plant.*      J.    Percy   Hodges. 

(73)      Sept.    26. 
Stress    Lines    in    Steel    After    Permanent    Deformation.*      Andrew    McCance.      (Prom 

Transactions,  Inst.  Eng.  and  Ship  Building.)       (19)      Sept.   27. 

*  Illustrated. 
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The  Positions  of  Atoms  in  Metals.*      A.  W.  Hull.      (42)      Oct. 

Weirton  Blows  in  New  Blast  Furnace.*      (116)      Oct. 

Special    Transformer    Delivers    Arc    Voltage.*      C.    J.    Holslag.      (Paper    read    before 

Assoc,  of  Iron  and  Steel  Elec.  Engrs.)       (116)      Oct. 
Direct  and  Alternate  Current  Welding.*      A.   M.  Candy.      (Paper  read  before  Assoc. 

of  Iron  and  Steel  Elec.  Engrs.)       (116)      Oct. 
Constant  and  Variable  Voltage  Systems.*      A.   M.  Bennett.      (Arc-Welding.)       (Paper 

read  before  Assoc,  of  Iron  and  Steel  Elec.   Engrs.)       (116)      Oct. 
The    Constant    Potential    Welding    System.*      Alexander    Churchward.      (Paper    read 

before  Assoc,   of   Iron   and   Steel   Elec.   Engrs.)       (116)      Oct. 
Arc  Welding  Equipment  for  Steel  Mills.*      H.  L.  Unland.      (Paper  read  before  Assoc. 

of  Iron  and  Steel  Elec.  Engrs.)       (116)      Oct. 
Electric  Furnace  Replaces  Crucibles.*      (20)      Oct.  2. 
Season    Cracking.*      W.    H.    Hatfield.      (Paper    read    before    Inst,    of    Metals.)       (11) 

Oct.  3. 
The  New  Elmore  Process.      (From  The  Mining  Magazine.)       (103)      Oct.  4. 
The    Micro-Mechanism    of    the    Ageing    of    Duralumin.      Zay    Jeffries.      (Paper    read 

before  Inst,   of  Metals.)       (11)      Oct.   10. 
Cargo    Fleet    Iron    Company's    Extensions.*      (Blast    Furnace.)       (22)      Oct.    24. 
Observations    on    a    Typical    Bearing    Metal.*      Hikla    E.    Fry    and    W.    Rosenhain. 

(Paper  read  before  Inst,  of  Metals.)       (11)      Oct.  24. 
New  American  Blast  Furnace  Plant.*      (22)      Oct.   31. 
Allis-Chalmers  Heavy  Forging  Plant.*      (62)      Nov. 
The    Anatomy    of    a    Drop    Forging.*      Leslie   Aitchison.      (From    paper    read    before 

Midland  Inst.)       (62)      Nov. 
Correct  Heat  Treatment  of  Cast  Steel.      Alvin  N.  Couarroe.      (62)      Nov. 
Pyrometry  in  the  Steel  Industry.      Richard  P.  Brown.      (62)      Serial  beginning  Nov. 
The  Solidification  of  Metals  from  the  Liquid  State.*      Cecil  H.  Desch.      (Paper  read 

before  Inst,  of  Metals.)       (11)      Nov.  7. 
The   Ternary   Alloys   of   Tin-Antimony-Arsenic*      J.   E.    Stead.      (Paper   read   before 

Inst,   of   Metals.)       (11)      Nov.   14. 
Rapport   sur   les   Essais   Effectues   sur   les   Briques   de   Silice   k   I'Usine   des   Dunes.* 

Philipon.      (93)      Nov..  1918. 
Sur  Quelques  Appareils  Destine  au  Controle  de  la  Fabrication  des  Briques  de  Silice.* 

H.   Le  Chatelier  and  B.  Bogitch.      (93)      Nov.,  1918. 
Mecanisme  de  la  Trempe  des  Aciers  au  Carbone.*      Pierre  Chevenard.      (93)      Jan." 
Effet   du    Ravenu    sur    la    Structure    Micrographique    des    Aciers    Hypseutectiques    et 

des  Alliages  de  Constitution  Similaire.*      A.  Portevin.      (93)      Mar. 
Sur    la    Durete    et    la    Resilience    des    Alliages    Or-Cuivre.*      A.    Portevin    and    Jean 

Durand.      (93)      Mar. 
Equipement     Electrique     Siemens     pour     la     Commande     d'un     laminoir     de     19  000 

Chevaux.*      {3i)     Aug.  9. 
Fabrication,    Proprietes    et    Utilisation     Industrielle    du    Fer    Electrolytique.*      Jean 

Escard.      (33)      Serial  beginning  Aug.    23. 
Der  elektrische  Schmelzofen  von  Gronwall-Dixon.*    Carl  Irresberger.     (50)     Jan.  31, 

1918. 
Die    Vorausbestimmung    der    Fuchs-und    Gichttemperatur    beim    Giessereiflammofen 

und  Kuppelofen  als  Beispiele  entwickelt.      (50)      Jan.  31,  1918. 
Ueber   die   Bestimmung   des    Sauerstoffs    im    Elsen.*      P.    Oberhoffer.      (50)      Feb.    7, 

1918. 
Selbsttatige  Elektroden-Regelvorrichtungen  fiir  Lichtbogen-Elektro-Oefen.     W.    Kunze. 

(50)      Serial  beginning  Feb.  14,  1918. 
Die   Raumverteilung  in   Stahlformgiessereien  ;   ein   Betrag  zur  Frage  des   Entwurfes 

von   Giessereien.      Carl   Irresberger.      (50)      Feb.    28,  1918. 
Richtlinien   ftir  die   Erforschung   der   Formanderung   bildsamer   Korper,    inbesondere 

des  Arbeitsbedarfs  beim  Walzen.      K.  Rummel.      (50)      Serial  beginning  Mar.  6. 
Die  Bedeutung  der  Ukraine   in   der   russischen   Bisen-Industrie.      Hugo   Klein.      (50) 

Mar.  21,  1918. 
Ueber  den  Betrieb  der  steinernen  Winderhitzer.      (50)      Mar.  21,  1918. 
Neues  aus  der  Praxis  des   Emaillierens.      J.   Schaefer.      (50)      Mar.    28,   1918. 
Der  Umbau  des  Hocliofenwerkes  Eisenhiitte  I  der  Gutehoffnungshiitte  zu  Oberhausen, 

Rhld.*      Max  Weidler.      (50)      Serial  beginning  Apr.  4,  1918. 
Das  englische  Gesetz  iiber  die  nichteisenhaltigen   Erze  und   Metalle.      (50)      Apr.   4, 

1918. 
Ueber  den  Koksverbrauch  im  Hochofen.*      Fr.  Lange.      (50)      Apr.  11,  1918. 
Zur  Bestimmung  der  Walzarbeit.      E.  Cotel.      (50)      Apr.  18,   1918. 
Das    behordliche    Verfahren    bei    der    Errichtung    iudustrieller    Anlagen.      Friedrich 

Syrup.      (50)      Apr.  18.  1918. 
Russlands  Eisenverbrauch.*      (50)      May  2,   1918. 

Das  Duplex-Verfahren  in  Amerika.*      H.   lilies.      (SO)      May  16,  1918. 
Einiges  iiber  die  Cowperbeheizung.     A.  Pfoser.      (SO)      June  20,   1918. 

*  Illustrated. 
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Metallurgical— (Continued). 

Die    augenblickliche    Lage    der    sudrussischen    Eisenindustrie.      Hugo    Klein.      (SO) 

June  20,   1918. 
Elektrischer    Beizantrieb    der    Dillinger    Hiittenwerke.*      A.    Nolte.      (50)      .July    11, 

191S. 
Das  Verhalten  des  Schwefels  in  der  Thomasbirne.      L.  Blum.      (SO)      July  11,   1918. 
Bronzeguss  in  alter  und  neuer  Zeit.*      B.  Porster.      (SO)      July   25,   1918. 
Zur    Frage    der    Winderhitzung    auf    Ilochofenwerken.      O.skar    Simmersbach.      (50) 

Aug.   1,  1918. 
Der    Einfluss   von    schlecht    gcbranntem    Kalk    beim    Thotnasverfahren.      Max    Back- 

heuer.      (SO)      Aug.   15,  1918. 
Erfahrungen    in    Schnielzen   von  Grauguss   im  Oelofen.      Kurt  Abeking.      (SO)      Aug. 

29,  1918. 
Englands  Wirtschaftskampf  gegen  die  deutsche  Eisen-und  Stahlindustrie.    H.  Racine. 

(50)      Sept.  5,  1918. 
Aus   der    ukrainischeu    Eisenindustrie.      Hugo   Klein.      (50)      Sept.    19,    1918. 
Die    neue    HochofenbeschickungsEfnlage    der    Rheinischen    Stahlwerke    in    Duisburg- 

Meiderich.*      Adolf  Kuppers.      (50)       Sept.    19,   1918. 
Ueber    Vorgange     beim     Heisswalzen     mit    Nutzanwendung     fiir    den     Betrieb.*      A. 

Sattmann.      (50)      Oct.  3,  1918. 
Zur    Frage    der    beschleunigten    Cowperbeheizung     (P.    S.    S.-Verfahren).      Bernard 

Osann.      (SO)      Oct.   3,   1918. 
Vom  Winderhitzerbau  in  den  Vereinigten  Staaten  von  Nordamerika.      O.  Hohl.      (SO) 

Oct.  10,   1918. 
Die  Metallographische  Untersuchung  des  Weissblech.*      Leo  Mayer.      (50)      Oct.   17, 

1918. 
Ueber   Verbrennungsvorgange    in    hiittentechnischen    Feuerungen.      M.    Escher.      (50) 

Oct.    24,   1918. 
Ueber   die   Heizung   der   steinernen    Winderhltzer.      D.    G.    Jantzen.      (SO)      Nov.    18, 

1918. 
Die    Grundlagen    fiir    die    Anwendung    betriebswissenschaftlicher    Verfahren    In    der 

Gisserei.      Siegfried   Werner.      (SO)      Nov.    28,    1918. 
Ueber   die    Feinblech-Industrie    in    Siidrussland.*      L.    Pletsch.      (50)      Serial    begin- 
ning Dec.   5,   1918. 
Zur  Statistik  der  deutschen  Eisenerzeugung  im  Kriege.      R.   Bierbauer.      (SO)      Feb. 

6. 
Beitrage    zur    Kenntnis    oxydischer    Schlackeneinschlusse    sowie    der    Desoxydations- 

vorgange  im  Flusseisen.*      P.  Oberhoffer  and  K.  d'Huart.      (SO)      Serial  begin- 
ning Feb.  13. 
Zur   Frage  der   sparsamen   Verwendung  von   Eisen.      Wilhelm   Mertens.      (50)      Feb. 

13. 
Ueber   Verbrennungsvorgange   in    hiittentechnischen    Feuerungen.      (50)      Mar.    6. 
Ueber  Manganstahl  und  dessen  Herstellung  fiir  Stahlformguss  in  Heroult-Elektroofen 

Berthold  Schudel.      (107)      Sept.  13. 

Military. 

Heavy  Coast  Artillery.*      D.  A.  Tomlinson.      (4)      June. 

The    Difficulties    and    Dangers    of    Mine-Rescue    Work    on    the    Western    Front  ;    and 

Mining  Operations  Carried  Out  by  Men   Wearing  Rescue-Apparatus.*      D.   Dale 

Logan.      (106)      Aug. 
Accidents  Due  to  Structural  Defects  of  Apparatus  or  Injury  to  Apparatus  ;  and  The 

Future   of   the   Proto   Apparatus.*      D.    Dale   Logan.      (106)      Aug. 
Chemical  Warfare.      T.  M.  Chance.      (2)      Sept. 
Bomb-Proofing  the  Winiereux  Viaduct.*      B.  Ripley.      (5)      Sept. 

Activities  of  the  Construction   Division,  United   States  Army,  and  the  Form  of  Con- 
tract Adopted.      R.  C.  Marshall.      (109)      Sept. 
The  Field  Mount  for  the  7-In.  Navy  Gun.*      C.  L.  McCrea.      (72)      Sept.  11. 
Account  of  the  British  Tanks  Used  in  the  War.*      Eustace  H.  Tennyson  d'Eyncourt. 

(Paper    read    before    British    Assoc.)       (11)      Serial    beginning    Sept.    12. 
War  Gases  are  of  Vital   Military   Importance.      Wm.   L.   Sibert.      (83)      Sept.   15. 
The     British     18-Pounder     Quick-Firing     Gun.*      I.     William     Chubb.      (72)      Serial 

beginning  Sept.  25. 
Caterpillars  and  Their  Construction.*      K.   H.  Condit.      (72)      Serial  beginning  Sept. 

25. 
Portable    Military    Bridges.*      C.    E.    Inglis.      (Paper    read    before    British    Assoc.) 

(12)      Serial  beginning  Sept.  26. 
The    Telemetric     System     of     High     Burst     Ranging.*      Montague     Blundon.      (100) 

Sept.-Oct. 
Bridging    the    Rhine    with     German     Pontoon     Equipage.*      S.     C.     Godfrey.      (100) 

Sept.-Oct. 
Notes    on     Army's     Light-Railway     Practice     in     France.*      Paul     McGeehan.      (13) 

Oct.   2. 

*  Illustrated. 
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Military     (Continued).  • 

Bridge     Engineering     in     Active     Warfare.*      Lewis     E.     Moore     and     Marshall     W. 

McDonald.      (13)      Serial  beginning  Oct.   9. 
Heavy  Steel  Highway  Bridging  at  the  Front.*      A.  C.  Oxley.      (96)      Oct.   IG. 
Die  Herstellung  gusseiserner  Granaten  in  Frankreich  und  England.    Carl  Irresberger. 

(50)      Oct.  31,  1918. 
Der  Werkstoff  einiger  feindlichor  Artilleriegeschosse.*      E.   H.  Schulz  and  J.  Gocbel. 

(50)      Dec.  12,  1918. 
Die    Erzeugung    von    Gewehr-    niid    Handgranaten    in    Ainerika.*      ('arl    Irresberger. 

(SO)       Dec.  26,   1918. 

Mining. 

The  Preservation  of  Mine  Timber.*      N.  T.  Williams.      (106)      July. 

Electric  Shot-Firing.*      MM.  Taffanel.  Dautriche,  Durr,  and  Perrin.      (57)      Aug.  15. 

Economical    Pumping    by    New    Application    of    the    Electric    Turbine    Pump.*      L. 

Hughes.      (22)      Aug.  15. 
Avoidable  Degradation  of  Coal.*      Benedict  Shubart.      (Paper  read  before  the  Rocky 

Mountain  Coal  Min.  Inst)       (45)      Sept.  4. 
A   Small  Stripping  with  Heavy  Overburden.*      Donald  J.  Baker.      (45)      Sept.   4. 
The  Strength  of  Pit  Props  and  Head-Trees.*      Henry  Adams.      (From  Journal  of  the 

Soc.  of  Engrs.)       (57)        Sept.  5. 
German   Stone   Dusting   Experiments.      C.   Beyling.     (From   Gliickmif.)    (57)     Sept.  5. 
Graphic  Charts  for  Petroleum  Bore-Holes.*      T.  Sington.      (11)      Sept.  5. 
Siberian   Mines  and  Mining.*      Chester  W.   Purington.      (103)      Sept.  6. 
How   the   Drainage   Problem   of   Edna   No.    2   Mine   Was   Solved.*      Donald   J.   Baker. 

(45)      Sept.  11. 
Diesel  Engines  in   Mine  Power-Plants.*      C.  Legrand.      (103)      Sept.  13. 
Bulkheading   Open    Stopes.*      M.    E.    Richards.      (Paper    read    before    Lake    Superior 

Metal  Mine   Safety  Conference.)       (16)      Sept.   13. 
Modern    Mine-Wiring   Practice.*      Terrell   Croft.      (45)      Sept.    18. 
Sinking  the   "H"   Shaft  at  the  Pahst  Mine.*      A.   J.  Wagner.      (16)      Sept.   20. 
Selection   of  Power  for  Mine   Service.      E.   Steck.      (45)      Sept.    25. 
Mines    of    the    Jasper    Park    Collieries,    Limited,    at    Pocahontas,    Alberta.*      J.    H. 

McMillan.      (45)      Sept.  25. 
Some  Engineering  Features  in  Connection  with  the  Utah  Copper  Company's  Opera- 
tions.*     R.  C.  Gemmell.      (103)      Sept.   27. 
Quarry     Stripping     with     Conveyor     and     Steam     Shovel.      Oliver     Bowles.      (From 

Bulletin  issued  by  U.  S.  Bureau  of  Mines.)       (67)      Oct. 
Sinking  and  Concreting  a  Mine  Shaft.      (117)      Oct.   1. 
Shaft  Sinking  in  Mines.*      C.   E.  Knecht,   H.   Stuart  Martin   and  others.      (Abstracts 

of  papers  read  before  South  African   Inst,   of  Engrs.)       (57)      Serial  beginning 

Oct.  3. 
Shaft    Sinking    by    the    Cementation    Process.*      A.    Hassam    and    T.     T.     Mawson. 

(Paper    read    before    North    Staffordshire    Inst,    of    Min.    Engrs.)       (57)    Oct.    3; 

(22)    Oct.   3. 
A  Model  Illinois  Coal  Mine.*      (Abstracted  from  Mine  and  Ouarry.)       (45)      Oct.  16. 
Failures   Caused   by    Defects   in   Winding   Ropes.*      (57)      Serial   beginning   Oct.    24. 
Accidents  on  Haulage  Inclines.*      V.  Watteyne  and  L.  Lebens.        (From  Annales  des 

Mines  de  Belgique.)       (57)      Serial   beginning   Oct.   31. 
Factors    in    Design    of    Sluices   and    Pipe    Lines    for    Hydraulicing.*      F.   A.    Goodale. 

(From   The   Colorado   School    of   Mines   Magazine.)       (86)      Nov.    19. 
Safety  Factors  in  the  Use  of  Explosives  in  Quarrying.      Walter  O.  Snelling.      (Paper 

read  before  National  Safety  Council.)       (86)      Nov.  19. 
Mining  and  Smelting  near  Monterrey,  Mexico.*      R.  B.  Brinsmade.      (103)      Nov.  22. 
Ueber   die    Probenahme   von    Erzen   und   Kohlen.*      (50)      Serial   beginning  Jan.    10, 

1918. 
Manganerze  in  Russland.      Hugo  Klein.      (50)      Apr.  4,  1918. 
F'elssprengungen   mit  flussiger  Luft.      J.  Robold.      (107)      July  12. 

Miscellaneous. 

Present  Status  of  Industrial  Lighting  Codes.*      G.   H.  Stickney.      (42)      Apr. 

Industrial   Personnel   Relations.     A.   H.   Young.      (4)      June. 

Atmospheric    Pollution    from    the    Engineer's    Standpoint.*      John    B.    C.    Kershaw. 

(From  Report  of  Advisory  Committee  of  Meteorological  Office,   London.)       (12) 

Aug.  29. 
The  Hollerith  System  of  Accountancy  and  Its  Application  to  Public  Works  Accounts.* 

J.   Hill.      (114)      Aug.   30. 
The  Magnesite  Industry  in  the  United   States.*      W.  C.   Phalen.      (103)      Aug.   30. 
A  Planning  Department  System.*      John  H.  Black.      (9)      Sept. 
The  Philosophy  of  Costa.      C.  E.   Knoeppel.      (9)      Sept. 
Installing  Management  Methods  in   the  Woodworking  Industry.*      Carle  M.   Bigelow. 

(9)      Sept. 

*  Illustrated. 


Oct.-Nov.-Doc,  1!)10.1      CUEREXT  ENGINEERING   LITERATURE  1043 

Miscellaneous— (Continued). 

Activities  of  the  Construction   Division.  United  States  Army,   and  tlie  Form  of  Con- 
tract Adopted.      R.   C.   Mar.^hall        (109)       Sept. 
Gas  Works  Carbonise  Charcoal  for  Gas  Masks.*      W.  E.   Brophy.      (83)      Sept.   1. 
The  Flash   and   Burning  Points  of   Gasoline-Kerosene  Mixtures.*      James   T.   Robson 

and    James   R.    Withrow.      (Paper    read   before   Am.    Inst,    of   Chemical    Engrs.) 

(105)      Sept.   1. 
Chemical  Affinity  and  Atomic  Valence.      G.  Ciamician  and  M.  Padoa.      (19)      Sept.  6. 
Unit  Costs  for  Use  in  Public  Utility  Appraisals.*      R.  L.  Baldwin.      (13)      Sept.   11. 
Increasing  the  Ammonia  Yield.      (24)      Sept.  13. 
The  Allen-Moore  Cell   in  the  Pulp  and   Paper  Mill.*      P.   H.  Mitchell.      (105)      Sept. 

15. 
Glucinum.      J.  S.  Negru.      (105)      Sept.   15. 
Calculation    of    Hydrometer    Decrees,    Gravities    and    Weights    with    the    Slide    Rule. 

Wallace  Savage.      (105)      Sept.   15. 
Piece    Work    versus    Day    Labor    in    Hand    Excavation.      Everett    N.    Bryan.      (86) 

Sept.  17. 
The   Kelley   System   of   Payment   to   Contractors   for   Estimating.      (From   Report   of 

Associated  General  Contractors  of  America.)       (96)      Sept.  18. 
Engineering    Organization    and    Routine.*      George    L.    McCain.      (120)      Sept.    18. 
Protection  of  Owners  on  Cost-Plus  Contracts.*      F.  A.  Wells.      (96)      Sept.  25. 
Refrigeration  Requirements  of  Chemical  Warfare.*      A.   M.  Heritage.      (55)      Oct. 
Optics  of  the  Air.*      W.  J.  Humphreys.      (3)      Oct. 

Observations  Regarding  Chlorine  Cells.      F.  G.  Wheeler.      (105)      Oct.   1. 
Office  Organization.*      W.  C.  Jackson.      (Paper  read  before  Inst,  of  Gas  Engrs.  and 

Mgrs.)       (66)      Oct.  7. 
Cost-Keeping    in    Cost-PIus    Fixed-Fee    Contracts.*      F.    A.    Wells.      (117)      Oct.    15; 

(86)   Oct.  15. 
The  Piezo  Electric  Effect  in  the  Composite  Rochelle  Salt  Crystal.*      A.  McL.  Nicolson. 

(42)      Nov. 
H.     W.     Nelson's    Plan     of     Payment     for    Estimating.*      (Statement,  submitted     to 

Associated  General  Contrs.  of  America.)       (96)      Nov.  6. 
La    Situation    de    I'lndustrie   frangaise   Comparee    avec    celle   des   Princlpaux   Autres 

Pays.      (33)      Aug.  9. 
Kohlen-,  Koks-  und  Eisenpreise  in  den  Vereinigten  Staaten  wahrend  des  Weltkrieges. 

A.  Argelander.      (50)      Aug.   15,   1918. 

Die  neuen  Verbrauchs-und  Verkehrssteuern.     J.  Blum.      (50)      Aug.   22,  1918. 

Der    gegenwartige    Stand    der    Pyrometrie.*      A.    Mahlke.      (50)      Serial    beginning 

•    Nov.  7,   1918. 
Die  Eisenindustrie  Italiens  unter  dem  Kriege.      Emil  Jacob.      (50)      Nov.   21,  1918. 
Die   Eisenerzlagerstatten  der  ehemals   russischen   Gebiete    (Gross-Russland,   Urkaine, 

Finnland,   Sibirien,  Polen.      Georg  Berg.      (50)      Feb.  20. 
Bauwerke  im  Reiche  der  Atome.*      L.  Zehnder.      (107)      Aug.  W!. 

Municipal. 

Housing  in   Relation  to  Town   Development.      James  Thomson.      (114)      Aug.   2. 
The  Planning  of  Residential  Suburbs  with  Special  Reference  to  Engineering  Features. 

F.    L.    Olmsted.      (Abstract   of    paper    read   before   National    Conference   on    City 

Planning.)       (60)      Oct. 
Cost  of  Utilities  and  Street  Improvements  as  Affected  by  the  Size  of  Residence  Lots.* 

Morris   Knowles.      (Paper   read   before   Town    Planning   Conference    at   Ottawa.) 

(96)      Oct.   23. 
Rules  of  Practice  for  the  Establishment  of   Street  Widths  and   Their   Subdivisions.* 

B.  A.   Haldeman.      (Paper   read   before  Town   Planning  Conference   at   Ottawa.) 
(96)      Oct.  23. 

Zoning.      Edward  M.   Bassett.      (96)      Oct.   23. 

Fundamental  Considerations  of  City  Planning.      F.  L.  Olmsted.      (Paper  read  before 

Town  Planning  Conference  at  Ottawa.)       (96)      Oct.  23. 
Lot    and    Block    LTnits    for    Homes    of    Moderate    Price.     Arthur    Coleman    Carney. 

(Paper    read   before   Town    Planning    Inst,    of    Canada   and   Am.    City    Planning 

Inst.)       (96)      Oct.   30. 
Housing    and    Town    Planning.*      Thomas    Adams.      (Paper    read    before    Am.    City 

Planning   Inst.)       (96)      Nov.    6. 
Sunshine    in    Relation    to   the   Dwelling.*      Julian    Julian.      (114)      Nov.    8. 
The  Planning  of  Land  in  Relation  to  Municipal  and  Social  Problems.      Thos.  Adams. 

(Excerpts    from    paper    read    before    Am.    Soc.    for    Municipal    Impvts.)       (96) 

Nov.  20. 

Railroads. 

Apparent    Relation    Between    Rainfall    and    Durability    of    Zinc-Treated    Cross-Ties. 

C.  H.  Teesdale  and  S.  W.  Allen.      (113)      Vol.  15. 
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Railroads— ( Continued ) . 

Report    of    Sub-Committee    on    Car    Const niet ion.      (Am.    Wood    Preservers    Assoc.) 

(113)      Vol.  15. 
Track  Depression   Leads  to   Difficulties.*      (87)      Aug.   29. 
American    Railway    Materials    in    the    Far    East.*      Frank    Rhea.      (From    Report    of 

Bureau  of  Foreign  and  Domestic  Commerce.)       (15)      Aug.  29. 
The  Jersey  Central  Is  Building  a  Modern  Coal  Pier.*      (15)      Aug.  29. 
Maintenance  of  Air-Dlast  Transformers.*      (17)      Aug.  30. 
Lame  Engines  and  Their  Effect  on  Fuel  Consumption.*      J.  W.  Hardy.      (Abstract  of 

paper    read    befori>    International    Railway    Fuel    Assoc.)       (25)       Sept. 
Recent  Examples  of  Turntable  Design.*      (87)      Sept. 
Pennsylvania   has   Novel   Treating   Plant.      (87)      Sept. 
Pennsylvania    Lines    Mallet    Locomotive.*      (25)      Sept. 
Box  Cars   Built  by   C,   M.   &   St.   P.*      (25)      Sei)t. 

Types  of  Valve  Gear  on  French  Locomotives.*      W.  G.  Landon.      (25)      Sept. 
Elevation  of  Tracks  at  Aurora.*      W.   T.  Christine.      (117)      Sept.   1. 
Large  Train-Shed  Raised  without  Traffic  Interruption.*      (13)      Sept.  4. 
Concrete   Railway   Track    Support.*      A.    C.    Irwin.      (Abstract   of   paper   read    before 

Am.   Concrete   Inst.)       (96)      Sept.   4. 
A  Concrete  Foundation  for  a  Wooden   Water  Tank.*      (15)      Sept.   5. 
A  Complete  Wood  Preserving  Plant  Mounted  on  Cars.*      (15)      Sept.  5. 
The   Alternating   Current   Track-Circuit.*      Douglas   G.    Gall.      (73)      Sept.    5. 
Ebenezer  Shops  and   Engine  Terminal,   P.   R.  R.*      (18)      Sept.   6. 
Tapered-Floor  Track  Scales,  Canadian  Pacific  Railway.*      (18)      Sept.  6. 
A  Pulverized  Fuel  Equipment  for  Locomotives.*      (15)      Sept.   12. 
Concrete  Packing  Stops  Settlement  Over  Tunnel.*      E.   E.   Adams.      (15)      Sept.   12. 
Rolling  Stock  of  1919.*      Herbert  T.  Walker.      (46)      Sept.  13. 
Railway  Train   Lighting.*      E.  Wanamaker.      (61)      Sept.   15. 
Heat   Treatment   of   Track   Materials.      C.    B.    Bronson.      (Abstract    from   paper    read 

before  Am.   Steel  Treaters'  Soc.)       (86)      Sept.   17. 
Opportunities   for    American    Signaling   in    Far   East.      Frank   Rhea.      (From   Report 

issued  by  Dept.  of  Commerce.)       (15)      Sept.  19. 
Terminal   Improvements  In    East   St.   Louis.*      (18)      Sept.    20. 

Improving    Efficiency    of    Track    Labor.      C.    A.    Morse.      (Paper    read    before    Road- 
masters'   and   Maintenance  of  Way  Assoc.)       (18)       Sept.   20;      (86)      Oct.   15. 
Raising  a  Large  Train  Shed  Under  Traffic*      (15)      Sept.   26. 
Flathead  Valley  Branch,  Northern  Pacific  Ry.  ;  Features  of  the  Construction  Work.* 

(18)      Sept.  27. 
Notes     on     Army's     Light-Railway    Practice     in     France.*      Paul     McGeehan.      (13) 

Oct.   2. 
Minor  Buildings  of  a  Large  Freight  Terminal.*      (18)      Oct.  4. 
Mikado  Type  Locomotives  of  the  C.  P.  R.*      (18)      Oct.  11. 
Report    of    Committee    on    Power    Generation.      (Am.    Elec.    Ry.    Eng.    Assoc.)       (17) 

Oct.    11. 
Report  of  Committee  on  Equipment.*      (Am.  Elec.  Ry.  Eng.  Assoc.)       (17)      Oct.   11. 
A  New  Trans- Andine  Railway.*      Carlos  Tejada  Sorzano.      (18)      Oct.   18. 
Baltimore  &   Ohio  Shops,  Cumberland,  Md.*      (18)      Oct.  18. 
Reinforced    Concrete   Ties   of    Italian    State    Railways.*      (From   11    Cemrnto.)       (86) 

Oct.   29. 
Report    on    Methods    and    Equipment   Used    in    Renewing   Timber   Bridges    in    Whole 

and  in  Part.      (Am.  Ry.  Bridge  and  Bldg.  Assoc.)       (87)    Nov.;    (18)    Nov.  1. 
Report  on  Painting  Metal  Railway  Structures.      (Am.  Ry.  Bridge  and  Bldg.  Assoc.) 

(87)      Nov. 
Report  on   the  Economical   Use  and   Storage  of  Fuel   at  Railway   Pumping  Stations. 

(Am.  Ry.  Bridge  and  Bldg.  Assoc.)       (87)      Nov. 
Railway  Fire  Protection   Equipment.*      C.   R.  Knowles.      (87)      Nov. 
Railway  Electrification  in  Australia.*      (18)      Nov.  1. 
New  Electric  Locomotives  for  C.  M.  &  St.  P.  Ry.*      (18)      Nov.  8. 
Construction     Railroad     Along    the     Queenston-Chippawa     Canal.*      Harry     Gardner. 

(117)      Nov.   15. 
Recent  Tests  on  the  Holding  Power  of  Railroad  Spikes.*      (From.  Bulletin  issued  by 

Columbia   Univ.)       (86)      Nov.    19. 
Tests  of  the  Holding  Power  of  Track  Spikes.*      (18)      Serial  beginning  Nov.  22. 
L'Electrification   des  Chemins   de   Fer  ;    Impressions  de   la  Commission   Envoyee   aux 

Etats-Unis   par    le   Ministre   des    Travaux    Publics   pour   I'Etude   de   la   Question 

Mauduit.      (33)      Aug.   30. 
Ueber   die   Verwendung   von    Flusseisenblechen    fiir   Lokomotivfeuerbiichsen.*      Oskar 

Simmersbach.      (50)      Mar.  21,  1918. 
Die  Holzfeuerung  der  Lokomotiven.      W.   Kesselring.      (107)      Sept.   20. 
Ueber  die  Schiittelschwinguneen  des  Kuppelstangentriebes.*     Karl  E.   Miiller.     (107) 

Serial  beginning  Sept.  20. 

*  Illustrated. 
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Railroads,   Street. 

Track  Welding  by  the  Metallic  Arc*      Cyril  J.  Hopkins.      (26)      Sept.  5. 

Definition  of  Terms  in  Valuation  Work.  (From  Report  to  be  read  before  Am.  Elec. 
Ry.  Assoc.)       (86)      Sept.  17. 

Laying  Out  a  Power  Transmission   Line.*      Charles  R.   Harte.      (17)      Sept.   20. 

Blue  Lights  and  Their  Significance  in  the  New  York  Subways.*  Edward  A.  Porr. 
(17)      Sept.  20. 

Selection   of   Rails  for  Electric  Railway  Service.*      R.   C.   Cram.      (17)      Sept.   20. 

Symposium  on  the  One-Man  Safety  Car.  (Abstract  of  paper  read  before  Transporta- 
tion  and  Traffic  Assoc.)       (17)      Oct.   11. 

Gasoline  r.9.  Electric  Motor  for  Street  Railway  Service.  Norman  W.  Storer. 
(Paper  read  before  Am.   Electric  Railway  Eng.  Assoc.)       (17)      Oct.  11. 

Motorwagen  und  Anhangewagen  neuer  Bauart  der  Stadtischen  Strassenbahn  Zurich.* 
F.  Largiader.      (107)      Sept.  13. 

Roads  and  Pavements. 

Report   of   Committee  on    Service  Tests  of   Flooring   and   Paving.      (Am.   Wood   Pre- 
servers Assoc.)       (113)      Vol.   15. 
The   Value   of    Service   Records   for   Wood-Block   Paving.*      Walter    Buehler.      (113) 

Vol.  15. 
Report  of  Committee  on  Wood-Block  Flooring  and   Paving.      (Am.   Wood   Preservers 

Assoc.)       (113)      Vol.    15. 
Smooth  Concrete  for  Creosoted-Wood  Paving.*      Ellis  R.  Dutton.      (113)      Vol.  15. 
Progress  Report  on  Wood-Block  Paving  Experiments  in  Minneapolis.*      C.   H.  Tees- 
dale  and  J.  D.  MacLean.      (113)      Vol.  15. 
The   Task   Confronting  Highway   Surveyors.*      H.   T.    Chapman.      (114)      Aug.   2. 
Recommended   Practice  of   Mississippi  Valley   State   Highway   Departments   for  Con- 
crete Road  Construction.      (96)      Aug.   28. 
Good  Roads.*      Chas.  E.  Puff.      (2)      Sept. 
Overcoming    DiflBculties    in    Laying   Concrete    in    Cramped    Alleys.*      W.    W.    Horner. 

(67)      Sept. 
Concrete    Highway    Construction    Standards    Raised.      (Mississippi    Valley    Assoc,    of 

State  Highway  Depts.)       (67)      Sept. 
Resurfacing  Old  Macadam  and  Gravel  Roadways  with   Special  Reference  to  Adapta- 
bility   of    Old    Roadbeds    as    Foundation    for    Hot    Mix    Bituminous    Surfaces.* 

Hugh  W.    Skidmore.      (60)      Sept. 
E.xperience   with    Granite   Block   Pavements   in   New   Orleans,   La.      John    C.    Bartley. 

(60)      Sept. 
Recommended  Procedure  in  the  Construction  of  New  Macadam  Roads.      M.  D.  Ross. 

(Paper  read  before  Univ.  of  Kentucky  Road   School.)       (60)      Sept. 
Estimating   for   Asphalt    Pavement    Repairs.      J.    O.    Preston.      (60)      Sept. 
Maintenance  of  Macadam  and  Gravel  Roads.      R.  C.  Heath.      (From  paper  presented 

at  the  1919  "Road  Builders'  Week"  of  the  Univ.  of  Kentucky.)       (86)      Sept.  3. 
Cost  of  Surveys  for  Federal  Aid  Roads  Project  in  Kansas.      (86)      Sept.  3. 
Methods    of    Protecting    Concrete    Pavements    Laid    in    Warm    Weather.*      (Portland 

Cement  Assoc.)       (86)      Sept.  3. 
Progressive    Method    of    Road    Improvement    for    Rural    Districts.      Gabriel    Henry. 

(From  paper  before  Canadian  Road  Congress.)       (86)      Sept.  3. 
Methods  of  Resurfacing  Old  Macadam.     William  N.  Bosler.      (From  paper  presented 

at  the  1919  "Road  Builders'  Week"  of  the  Univ.  of  Kentucky.)       (86)      Sept.  3. 
New  Stone   and  Gravel  Roads   Insured  by   Surface  Treatment.      F.   II.   Gilpin.      (96) 

Sept.  4. 
What  Has  New  York   State  Received  for  Its  $100  000  000  Highway   Expenditures?* 

H.  Eltinge  Breed.      (13)      Sept.   4. 
Corrugated    Spacer    Used    for    Wood-Block    Pavements.*      John    S.    Crandell.      (13) 

Sept.  4. 
Road    Drainage    and    Foundations.      Geo.    Hogarth.      (Paper    read    before    Canadian 

Good  Roads  Assoc.)       (96)   Sept.  11  ;   (86)   Oct.  1. 
Does  Rich  Concrete  in  Roads  Crack  More  Than  Lean?      (13)      Sept.  11. 
Pneumatic   Tools   for  Breaking   Up   Pavement.*      Walter   P.   Burn.      (17)      Sept.    20. 
.N'ew  Features   in   Indiana's  Concrete   Road   Specifications.      (13)    Sept.   25:    (2)    Oct. 
Some    Practical    Points    to    Observe    in    the   Construction    of    Bituminous    Pavements. 

R.   Keith   Compton.      (Paper   read  before   League  of  Third   Class  Cities.)       (60) 

Sept.  ;   (86)  Oct.  1. 
The  Roads  of  France.*      G.  A.  Youngberg.      (100)      Sept.-Oct. 
Macadam  Construction  on  Primary  and  Secondary  Feeder  Highways.      W.  C.  Buetow. 

(60)      Oct. 
The  Construction  of  Portland  Cement  Concrete  Pavement  Foundations.*      James  W. 

Routh.      (60)      Oct. 
Stone  and  Gravel  Road  Construction  in  Ontario.     J.  G.  Wilson.      (From  paper  reao 

before   Ontario   Good    Roads   Assoc.)       (60)      Oct. 
Recommended    Procedure   in    the    Design,    Construction    and   Maintenance   of   Asphalt 

Macadam   Pavements.      Pievost   Hubbard.      (60)      Oct. 

*  Illustrated. 
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Roads  and  Pavements    (Continued). 

Impact   Tests  of   Auto   Trucks   on    Roads.*      E.   B.    Smith    and   J.   T.    Pauls.      (From 

Report   of   Bureau   of   Public  Works.)       (86)      Oct.    1;       (13)      Sept.    18. 
How  to  Secure  Best  Results  in  Construction  of  Improved  Granite  Block  Pavements. 

Albert    T.    Rhodes.      (Prom    manual    issued    by    Granite    Paving    Block    Mfrs.' 

Assoc.)       (86)      Oct.  1. 
Compact    Portable    Outfit    for    Testing    Aggregates    in    the    Field.*      F.    H.    .lackson. 

(From  Public   Roads.)       (86)      Oct.    1. 
The  Economic  Limit  to  Motor  Truck  Weights.*      Robert  C.   Barnett.      (86)      Oct.   1. 
Large  Paving  Mixer  Puts  in  ISO-Yard  Slab  Every  Hour.*      (13)      Oct.  2. 
Machines  Take  the  Place  of  Men  on  20-Mile  Concrete  Road.*      (13)      Oct.   2. 
Is  Beam  Strength  the  Important  Item  in  Brick  Roads.     Will  P.  Blair.      (13)       Oct.  9. 
Mountain    Highways    at    Hamilton,    Ont.      Noulan    Cauhonk.      (Excerpt    from    Report 

to   City   Council   of   Hamilton,   Ont.)       (96)      Oct.    16. 
Some     Notes    on     English     Highway    Construction.      H.     T.     Chapman.      (Prom    The 

Surveyor.)       (86)      Oct.   29. 
Permanent    Pavements    at    Railway    Stations    and    Freight    Terminals.*      H.    Colin 

Campbell.      (117)      Nov.   15. 

Sanitation. 

Problems  of  the  State  Department  of  Public  Health  During  the  War.      H.   P.   Matte. 

(59)      June. 
The  Utilization  of  Sewage  Sludge.*      John  D.  Watson.      (114)      Aug.  30. 
Operating   Experiences   with   Activated   Sludge   Process   for  Factory   Wastes.      George 

W.    Fuller.      (60)      Sept. 
The  Trend  in  Municipal  Refuse  Collection  and  Disposal — Estimating  Costs.      Rudolph 

Hering.      (60)      Sept. 
Sewage   Disposal   of  Chicago.*      C.   D.  Hill.      (117)      Sept.   1. 
Sewage  Disposal   Difficulties  at  Madison,  Wisconsin.      (13)      Sept.   11. 
Tests    of    Lime-Electrolytic-Agitation    Sewage-Treatment    Process    at    Easton,    Penn- 
sylvania.*     (From  Reports  of  Pennsylvania  State  Dept.  of  Health  and  Franklin 

Inst.)       (13)      Sept.    18;      (96)      Oct.    16. 
More  Engineering  on  Sewer  Inlets.*      W.  W.  Horner.      (60)      Oct. 
Drainage   Culvert   Built   Through    High    Railway    Fill.      (13)      Oct.    2. 
Multiple    Outlet     Provides     for    Variable     Sewage     Flow.*      S.     T.     Smelters.      (13) 

Oct.  16. 
Walkerville  Underground  Sewage-Pumping  Plant.*    Charles  W.  Tarr.       (96)   Oct.  30. 
Building  the  Augusta  Street  Concrete  Intercepting  Sewer.      W.  T.  Christine.      (117) 

Nov.   1. 
L'Industrie  Moderne  de  I'Equarrissage.      Francis  Marre.      (33)      Aug.  23. 
I^eber  einige  neuere  praktische  Verfahren  zAir  Messung  des  Warmeleitvermogens  von 

Bau-  und   Isolierstoffen.*      Max  Jakob.      (48)      Serial  beginning  Jan.   25. 

Structural. 

Report    of    Committee    on    Preservatives.      (Am.    Wood    Preservers    Assoc.)       (113) 

Vol.  15. 
Report  of  Committee  on   Non-Pressure  Treatments.      (Am.  Wood  Preservers  Assoc.) 

(113)      Vol.  15. 
Surface  Tensions  of  Wood-Preserving  Oils  as  Factors  in  Protection  Against  Marine 

Borers.      L.  F.  Shackell.      (113)      Vol.   15. 
Report  of  Committee  on   Plant  Operation.*      (Am.  Wood  Preservers  Assoc.)       (113) 

Vol.  15. 
Calculating   Diagrams    for    Reinforced    Concrete.*      James    Williamson.      (12)      Aug. 

15. 
Establishing    Standards    in    Construction.*      A.    B.    Segur.      (86)      Aug.    27. 
Specific  Gravity  as  a  Measure  of  Strength  of  Wood.      (From  Bulletin  issued  by  U.  S. 

Dept.   of  Agriculture.)       (86)      Aug.    27. 
On     the    Rapid     Seasoning    of     Jarrah.*      Alfred     Tomlinson.      (Paper     read     before 

Western  Australia   Inst,  of  Engrs.)       (11)      Serial  beginning  Aug.  29. 
Better  Concrete — The  Problem  and  Its  Solution.*      Nathan  C.  Johnson.      (2)      Sept. 
Tests  of  Eighteen   Concrete   Columns  Reinforced  with  Cast   Iron.      (U.   S.   Bureau  of 

Standards.)       (3)      Sept. 
Tests  of   Plain   and   Reinforced   Gypsum   Specimens.      W.  A.   Slater.      (4)      Sept. 
Run    of    1  200    Yards    in    Twenty    Hours   Made   with    Conveyor    System    for    Concrete 

Aggregates.*      (67)      Sept. 
Ohio  Hydrate  &  Supply  Co.'s  Plant.*      (67)      Sept. 

Interesting  Features  of  Dewey  Cement  Plant.*      A.   L.   Frank.      (67)      Sept. 
The   Design    and   Equipment   of  the   Wisconsin    Sand   and   Gravel   Company's   Plant.* 

(67)      Sept. 
Fine-Grained  Concrete   Sands.      F.  E.  Giesecke.      (96)      Sept.  4. 

*  Illustrated. 
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Structural— (Continued). 

Paper  Cylinders   Used    for   Molds   for  Concrete   Test   Pieces.*      Watson    Davis.      (13) 

Sept.    4. 
Burnt    Earth    Concrete    with    Iron    and    Wood    Reinforcement.*      L.    P.    Hodge.      (11) 

Sept.   5. 
Handling    Grain    by    the    Boat-Load.*      Rozel    Gotthold.      (Grain     Elevator.)       (46) 

Sept.  6. 
"Compression"    Wood    and    Failure    of    Factory    Roof-Beam.*      G.    E.    Heck.      (13) 

Sept.  11. 
Wind  Pressure  on  Cylindrical  Structures  in  Practice.      R.  Fleming.      (13)      Sept.  11. 
('ost-Plus-Fee   Contract.      (Building   Construction.)      A.    E.    Wells.      (96)      Sept.    11; 

(96)       Sept.  24. 
Distribution   of  Concrete   by   Inclined   Chutes.*      (12)      Serial   beginning   Sept.    12. 
Deflection  of  Continuous  Beams  and  Rigid  Frames.*      F.  E.  Richart.     (13)     Sept.  18. 
Some    Notes   on    Indeterminate    Structures.*      George   Paaswell.      (86)      Sept.    24. 
Significance    of    Cracks    in    Reinforced    Concrete    Construction.      Stanley    H.    Harris. 

(From  Proceed  in  f/s  of  Royal  Victorian   Inst,  of  Architects.)       (96)      Sept.  25. 
An  Achievement  in  Foundry  Design.*      Gilbert   L.   Lacher.      (20)      Sept.   25. 
Portland    Grain    Elevator    Subsidence.*      W.    A.    Scott.      (117)      Oct.    1. 
Concrete    I-Beams   Used   to   Make   Crib   Retaining   Wall.*      (13)      Oct.    2. 
Wind  Pressures  and  Wind  Stresses  in  Tower  Design.*      R.  Fleming.      (13)      Oct.   2. 
Studies    in    Surface    Area    Proportioning    Method.*      Llewellyn    N.    Edwards.      (96) 

Oct.    9. 
Electric  Hoists  Pull  3  000-Ton  Building  450  Feet.*      (13)      Oct.  9. 
French  Airship   Sheds  Built  of  Framed  Concrete.*      (13)      Oct.   9. 
Grain   Silo  at   Hull.*      (12)      Oct.  10. 

Excavation   of   N.   Y.-N.   J.   Vehicular  Tunnel.*      .J.    F.   Springer.      (117)      Oct.   15. 
Common    Errors    in    Detailing    Steelwork    for    Buildings.*      Edward    Godfrey.      (13) 

Oct.   16. 
Concreting    in    Cold   Weather.     A.    E.    Wells.      (86)      Oct.    22  ;    (96)      Oct.    23. 
Proper  Methods  of  Applying  Roofing  on  a  Gypsum  Roof  Deck.*      Curtis  F.  Columbia. 

(86)      Oct.   22. 
The  Geology  of  Concrete  Aggregates  with  Special  Reference  to  Texture.*      P.   G.   H. 

Boswell.      (From  Concrete  and  Constructional  Engineering.)       (86)      Oct.   29. 
Moulding   Houses   in    Steel   Form   for  War   Workers.*      Milton    Dana    Morrill.      (67) 

Nov. 
New  York  Vehicular  Tunnel   Lining.*      J.   F.   Springer.      (117)      Nov.   1. 
Macrographie   des   Aciers ;    Essai   de  Corrosion.*      H.    Le    Chatelier   and    B.    Bogitch. 

(93)      Mar. 
Le  Sechage  des  Bois  de  Construction.*      G.  Malgorn.      (3i)      Aug.  2. 
Die   Eisenpreise   in    England    unter   dem   Kriege.*      A.    Argelander.      (SO)      Feb.    21. 

1918. 
Stahlformguss  als  Konstruktionsmaterial.*     Richard  Krieger.      (50)      Serial  beginning 

Apr.   25.   1918. 
Entwicklung  und  Gegenwartiger  Stand  des  Stahlformgusses  und  seiner  Herstellungs- 

verfahren.*      Carl    Irresberger.      (50)      Apr.    25,    1918. 
LTntersuchung   einer    gerissen    Schiffkesselplatte.*      O.   Bauer.      (50)      May   23,    1918. 
Die    Untersuchung    der    Metalle    durch     Rontgenstrahlen.      Friedrich    Janus.      (SO) 

Serial  beginning  June  6,   1918. 
Ueber  die  Sicherung  der  Schweissnahte  von  Wasserkammern.*      Friedrich  Munzinger. 

(50)      Aug.   8,   1918. 
Ueber    den    elastischen    Verdrehungswinkel    eines    Stabes.      A.    Foppl.      (50)      Serial 

beginning  Aug.   22,   1918. 
Die    Grundlagen   der   Rontgenphysik    in    ihre   Anwendung   auf    die    Metalldurchstrah- 

lung.*      G.   Respondek.      (SO)      Serial   beginning   Sept.    12,   1918. 
Ueber  den   derzeitigen    Stand   unserer   Erkenntnisse   hinsichtlich   der   Elastizitat   und 

Festigkeit  von   Gusseisen.      E.   Leber.      (SO)      Sept.   26,   1918. 
Beitrag    zur    Entstehung    des    Holzfaser-    und    Schieferbruchs.*      Reinhold    Kiihnel. 

(50)      Dec.   19,   1918. 
Ueber     feuerfeste     Baustoffe,     insbersondere     Silikasteine.*      Hugo     Krueger.      (SO) 

Dec.   26,   1918. 
Ueber    einige    neuere    praktische    Verfahren    zur    Messung    des    Warmeleitvermogens 

von  Bau-  und  Isolierstoffen.*      Max  Jakob.      (48)      Serial  beginning  Jan.  25. 
Beton   aus  Hochofenschlacke.      (SO)      Feb.   13. 

Rostsicherheit  verzinkter  Bleche.*      Max  Schlotter.      (50)      Mar.  6. 
Beitrage  zur  Kenntnis  der  Spannungen  im  Grauguss  unter  Zugrundelegung  verschie- 

dener   Gattierungen.      Otto    Banse.      (SO)      Serial   beginning  Mar.    27. 
Zugspannungen  des  Betons  im  Eisenbetonbau.*      O.   Leuprecht.      (107)      June  7. 
Die  neue  Schlachthofanlage  in  Liestal.*      W.  Brodtbeck.      (107)      Aug.  2. 
Die    selektiven    Korrosionen  ;    die    Bedingungen    ihres    Entstehens    und    die    Mittel,    sie 

zu   verhuten.      F.   v.   Wurstemberger.      (107)      Serial   beginning  Aug.   9. 
Graphische   Tabelle   zur    Dimensionlerung   einfach    armierter    Eisenbeton-Platten    fiir 
)i=20.      R.    Forter.      (107)      Aug.    30. 

*  Illustrated. 
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Topographical. 

Cost  of  Surveys  for  Federal  Aid   Roads  in   Kansas.      (86)      Sept.   3. 

Surveying    and    Mapping    from    Airplanes.      E.     Lester    Jones.      (From    paper    read 

before   Second   Pan-Am.   Aeronautic  Convention.)       (86)      Sept.   17. 
Sextant  and  Stadia-Rod  Method  for  Measuring  Distance.      B.  A.  Bird.      (13)      Oct.  2. 

Water  Supply. 

Water  Treatment  at  Council  Grove,  Kansas.*      Louis  L.  Tribus.      (59)      Dec,  1918. 

Lead   Pipe   Couplings.      J.   A.   Jensen.      (59)      Dec,    1918. 

Office    Records   of   the   St.    Louis   Water    Division,    Distribution    Section.      Thomas    E 

Flaherty.      (59)      Dec,    1918. 
Reinforced   Concrete   Pressure   Pipe.*      Coleman    Meriwether.      (59)      Dec,    1918. 
Significance    of    Black    Sands    in    Filters.*      J.    E.    Welker    and    C.    C.    Young.      (59) 

Dec,   1918. 
Memoranda    of    Office    Records.*     A-    W.    Cuddeback.      (Passaic    Water    Co.)       (59) 

Dec,   1918. 
The    Properties    of    Certain    Waters    with    Reference    to    Their    Action    on    Metals. 

S.  W.   Parr.      (59)      Dec,   1918, 
Economical   Size  of  Pipe  for  Given   Loss  of  Head.*      E.  W.  Rettger      (36)      April. 
The   Trenton,    N.   J.,   Filtration    Plant.*      F.   W.    Daggett.      (59)      June. 
Settling   Basin    Efficiency   at   Philadelphia^*      Joseph    S.   V.    Siddons.      (59)      June. 
Some    Observations    and    Experiences    in"  the    Operation    of    Coagulating    Basins.* 

James   W.   Armstrong.      (59)      June. 
Cost  of  Pumping  Through  Pipe  Lines.*      G.   C.   Habermeyer.      (59)      June. 
New   Well    of    Large   Capacity   at   the   University   of    Illinois.*      M.    L.    Enger.      (59) 

June. 
Unusual    Ground    Water    Supply    (Conditions    at    Baton    Rouge,     Louisiana.      L.     R. 

Howson.      (59)      June. 
Water  Testing  Stations.     W.  T.   McClenahan   and   R.   S.  Rankin.      (59)      June. 
The   Operation  of   the  Moline   Filtration   Plant.      A.    E.   Anderson.      (59)      June. 
Typhoid   Fever  at  Moline,   Illinois.      M.  C.  Sjoblom.      (59)      June. 
The    Lime-Softening    of    Water    and    the    LTse    of    the    Sludges    as    an    Aid    Thereto.* 

W.  A.   Sperry.      (59)      June. 
Water   Softening   for   Municipalities.*      Milton   F.    Stein.      (59)      June. 
Chloramine  and  Crenothrix.*      W.  F.  Monfort  and  O.  A.  Barnes.      (59)      June. 
Notes   on   Utility   and    Performance   of   Compound    Meters.*      Fred   B.    Nelson.      (59) 

June. 
Water    Expectancy    in    Tunnels,    Mines    and    Deep    Wells    in    Homogeneous    Rocks. 

Robert  E.  Horton.      (59)      June. 
The   Operation   of  Cantonment   Water-Works.*      G.   A.  Johnson.      (59)      June. 
Quality  of  Water  in   Illinois   Streams.      Minna   E.   Jewell.      (59)      June. 
Design  of  a  Tilting  Dam  and   Its  Relation   to   Backwater  on   the  Gunpowder   River.* 

V.   Bernard  Siems.      (59)      June. 
The  Relation  of  Depreciation  to  Investment.      W.  C.  Hawley.      (59)      June. 
Progress  of  Queenston-Chippawa  Power  Canal.*      (96)      Aug.  28. 
Atmospheric   Pollution   from   the   Engineer's   Standpoint   and    Its   Water    Impurities.* 

John   B.   C.   Kershaw.      (12)      Aug.    29. 
The  Design  and  Construction  of  Reinforced  Concrete  Covered  Reservoirs.*      R.  DeL. 

French.      (5)      Sept. 
Methods  Used  and  Results  Obtained   in   Metering  the  Water  Supply  of  Terre  Haute, 

Ind.*      Dow  R.  Gwinn.      (60)      Sept. 
The    Ipswich   River   Water   Supply   for   the   City    of    Lynn,    Mass.*      H.    K.    Barrows. 

(60)      Sept. 
Some   Economies   That   May   Be   Effected    in    the   Operation    and    Maintenance   of   the 

Water  Works   System.*      Homer  V.   Knouse.      (Paper   read   before  Southwestern 

Water  Works  Assoc.)       (60)    Sept.  ;    (86)    Oct.  8. 
Water-Shed    Leakage    in   Relation   to    Gravity   Water    Supplies.*      Robert    E.    Horton. 

(28)      Sept. 
Dangerous  Reduction  of  Insulation  Resistance  in  High-Pressure  Fire-Service  Motors, 

Due   to   Moisture.      Wm.   W.   Brush.      (28)      Sept. 
Protecting  Iron  and  Steel  Standpipes  from  Corrosion.*      Charles  W.  Sherman.      (28) 

Sept. 
Some  Details  of  Water-Waste  Prevention  Surveys.*      Paul  Lanham.      (28)      Sept. 
Schoharie    Development,    Catskill    Water    Supply    System    for    New    York    City.*      J. 

Waldo   Smith.      (28)      Sept. 
The    New    Ten-Million-Gallon    Reservoir    of    the    City    of    Dayton,    Ohio.*      Leonard 

Metcalf  and  William  T.  Barnes.      (28)      Sept. 
Development   of   the   Gatun   Hydroelectric   Station.*      (Ill)      Sept.    1. 
Waste  Water  Control.     E.  D.  Case.      (Paper  read  before  Southwestern  Water  Works 

Assoc)       (117)      Sept.  1. 
Operation    Methods    and    Results    on    the    Llndsay-Strathmore    Irrigation    District.* 

E.   Court   Eaton.      (13)      Sept.  4. 

*  Illustrated. 
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Water  Supply- (Continued). 

Diagram  for  Computing  Band  Spacing  for  Wood-Stave  Pipe.*      Willis  T.  Batcheller. 

(13)      Sept.   4. 
Old   Diamond-Drill  Hole  as  Cableway  for  New  Churn-Drill  Hole.*      Roy   H.   Poston. 

(16)      Sept.  6. 
Points   to   be   Considered    in    Reconstruction    of    Small   Water   Power   Plants.      R.    K. 

Holland.     (Abstract  of  a  paper  read  before  Michigan  Eng.  Soc.)     (86)     Sept.  10. 
Construction    Features    of    Grand    River    Roller    Crest    Dam.      O.    J.    Reedy.      (From 

Reclamation  Record.)       (117)    Sept.  1;    (86)    Sept.  10. 
New    Water    Filtration    Plant    of    Whiting,    Indiana.*      Renville    S.    Rankin.      (86) 

Sept.  10. 
Stream    Flow   and  Percolation   Water.*      Samuel   Hall.      (Paper   read  before   Inst,   of 

Water   Engrs.   of   Great   Britain.)       (96)      Serial   beginning   Sept.    11. 
R^'construction   of  Water   Works  at  Cobourg,   Ont.*      A.    E.    Davison.     (96)     Sept.  11. 
The   McClurc  Hydro-Electric  Plant.*      (16)      Sept.   13. 
Kipawa  Co.'s  Pulp  Mill  and  Power.  Development.*      (96)      Sept.   18. 
Operation  of  Slow  Sand  Filters  at  Toronto.*      Norman  J.  Howard.      (96)      Sept.   18. 
Drainage   Works   of   the   Rio   Grande    Irrigation    Project.*      J.    L.   Burkholder.      (13) 

Sept.  18. 
Method    of   Constructing  a   Diagram   to   Show  Probable    Droughts.*      U.    T.    Tchikoff. 

(13)      Sept.  18. 
Groined  Arches  or  Flat  Roof   for  Concrete  Reservoirs.      (13)      Sept.   18. 
Making  the    Desert   Bloom   In   Australia.*      Oliver    Johnson.      (46)      Sept.    20. 
Constructing   a   98-Kilometer   Water    Conduit    in    Chile.*      George    H.    Bayles.      (13) 

Sept.  25. 
Purification-Plant  Methods  and   Results   at  Albany.*      (13)      Sept.   25. 
Computation    of    the    Coefficient    of    Discharge    of    Venturi    Meters.*      W.    S.    Pardoe. 

(13)      Sept.    25. 
Permanent  Plants  for  Chloramine  Installed  at  Denver.*      (13)      Sept.  25. 
Water   Departments   and   Private   Fire   Lines.      Dow   R.   Gwinn.      (Abstract   of   paper 

read   before   Indiana   Sanitary  and  Water  Supply  Assoc.)       (96)      Sept.   25. 
The  Economical   Design  of  Water  Conduits.*      W.  T.  Taylor.      (12)      Sept.   26. 
How    to    Reconstruct    Small    Water    Power    Plants.      Ray    K.    Holland.      (Paper    read 

before  Michigan  Eng.  Soc.)       (60)      Oct. 
Hydroelectric    Development    on    Wisconsin    River    at    Stevens    Point.*      William    F. 

Snyder.      (117)      Oct.   1. 
Operation     of     Drifting     Sand     Filters     at     Toronto.*      Norman     J.     Howard.      (96) 

Oct.  2. 
Another   Diagram   for   Solving  the   Manning   Hydraulic   Formula.*      R.    D.    Goodrich. 

(13)      Oct.  2. 
Concreting  Procedure  on   Miami   Flood-Control   Dams.*      (13)      Oct.   2. 
Solving  Hydro-Electric  Problems  of   a   Small   Town.*      (13)      Oct.    2. 
Notes  on  Filtration  Plant  Operations  at  St.  Louis.*      Edward  E.  Wall.      (From  report 

to  City  of  St.   Louis.)       (86)      Oct.   8. 
Cost    of    Engineering    Work    for    Maintenance    and    Operation    of    Large    Irrigation 

Project.*      H.   M.   Chadwick.      (86)      Oct.   8. 
Backfilling  the   Red   River   Tunnel.*      J.   Armstrong.      (96)      Oct.    9. 
World's  Largest  Dam.      (117)      Oct.  15. 

Hvdroelectric   Power    Development    in    British    Empire.      (117)      Oct.    15. 
The  Yarhola  Pipe  Line.*      Wynn  Meredith.      (117)      Oct.  15. 
Greater   Winnipeg   New  Water   Supply.      (12)      Oct.    24. 
New  Tvpe  of  Lime  and   Soda  Softening  Plant  for  Water  Purification.*      (From   The 

^urreyor.)       (86)      Oct.   29. 
Stream    Flow   and    Percolation   Water.*      Samuel   Hall.      (From   Journal    of    Inst,    of 

Water    Engrs.    of    Great   Britain.)       (86)      Oct.    29. 
New    Hydro-Electric    Developments    at    Niagara.*      (12)      Serial    beginning    Oct.    31. 
Hydroelectric    Installations    in    Norway.*      Chas.    H.    Tallant.      (Ill)      Nov.    1. 
The  Toronto  Drifting  Sand  Water  Purification   Plant.*      William   Gore  and   William 

Storrie.      (5)      Nov. 
Queenston-Chippawa    Development    at    Niagara    Falls,    Ontario.*      Harry    Gardiner. 

(117)      Nov.  1. 
Effect   of  Water  Uplift   on    Overturning  of   Dams.*      Brwin   Maerke.      (96)      Nov.    G. 
Hydro-Electric   Power   Development   at   High   Falls.*      (96)      Nov.    13. 
Electrically    Operated    Wasteways    of    the    Tieton    Canal.*      C.    F.    Gleason.      (HI) 

Nov.   15. 
Measurement   of   Pressures    in    Core   of    Hydraulic   Fill    Dam.*      (From    Miami    Con- 
servancy  Bullefir.)       (86)      Nov.    19. 
Earth    Slides    in    Winnepeg   Aqueduct    Construction.*      Douglas    L.    McLean.      (96) 
Nov.   20. 

Waterways. 

Long  Wharf  of   Southern   Pacific  Company   at   Oakland,   Cal.      F.   D.   Mattos.      (113) 
Vol.  15.     . 
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Waterways— (Continued). 

Inland   Waterway   Transportation.      Theodore   Brent.      (4)      .Tune. 

The  Jersey  Central  Is   Uuilding  a   Modern   Coal   Pier.*      (15)      Aug.    29. 

Notes  on   the   Inland   Waterways   of   France.*      L.   E.   Lyon.      (100)      Sept. -Oct. 

Concrete    Wall    Construction    is    Continuous    Process.      (13)      Sept.    4. 

Board    Mattress   for   Preventing   Scour   in   Drainage   Channel.*      B.    F.    Burns.      (86) 

Sept.    10. 
Creek  Control  at  Kingston,  W.  Va.*      Walter  H.  Dunlap.      (45)      Sept.  11. 
Widened   Cham. el    Reduces   Flood   Hazard   at   Columbus.*      (13)      Sept.    11. 
Semi-Portal   Dock  Cranes  at  Boston  Army  Base  Wharf.*      (13)      Sept.   11. 
Some  River  Control  Work  of  the  C,   B.   &   Q.*       (18)      Sept.   13. 
Freight  Handling  at  the  Brooklyn  Army  Base.*      (13)      Sept.  18. 
The   Self-Sinking   Concrete   Pile.*       (46)       Sept.   20. 

Extending  the  Galveston   Sea  Wall.*      J.  B.   Lippincott.      (13)      Sept.   25. 
Chaining  the  Missouri.*      H.  T.  Dobbins.      (46)      Sept.  27. 
World's   Largest   Marine  Terminal.*     'Zanas  W.   Carter.      (117)      Oct.   1. 
Pile     Foundations     for     Unequal     Load     Distribution.*      Edwin     P.     Arnesou.      (13) 

Oct.   9. 
Proposed  Plans  for  the  All-American  Canal.*      (Ill)      Oct.  15. 
The  Coal  Harbour  of   New  York.*      J.   T.   Springer.      (57)      Oct.   17. 
Sand  Sluicing  of  Canals.*      H.  M.  Schilling.      (117)      Nov.  1. 
Discharge   Coefficients    for   Canal   Head    Gates.*      .J.    S.    Longwell    and   Julian    Hinds. 

(117)      Nov.   1. 
Making   Interlocking  Steel   Piling  Watertight.*      W.   T.   Christine.      (117)      Nov.   15. 
Les  Dragues  Flottantes  a   Pelle   americaines.*      Geo.   B.   Massey.      (33)      Aug.   2. 
L'Amenagement    du     Rhone    a     I'Aide    de    Barrages     Successifs.*      L.     Mahl.      [33) 

Aug.  23. 
Rutsch-Erscheinungen  beim  Absenken  des  Ritom-See.*      Hans  Roth.      (107)      Aug.  2. 

*  Illustrated. 
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rection Relative  to  Resolutions 
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by,  172;  Report  of,  004. 
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Committee. — Letter  from  J.  Mar- 
tin Schreiber  to  Board  of  Direc- 
tion Relative  to  Work  of,  and  Ap- 
propriation for,  126;  Resignation 
of  John  H.  Gregory  as  Member 
of,  126;  Report  of  Committee  of 
Board  of  Direction  Relative  to 
Representatives  of  Society  on, 
127;  Tentative  Standard  '  Tests 
Adopted  by,  425 ;  Report  to  Board 
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ance by  H.  J.  Burt  of  Appoint- 
ment as  a  Representative  of  So- 
ciety on,  464;  Report  to,  and  Ac- 
tion by.  Board  of  Direction  on 
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Founder  Societies  Finance  Com- 
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gineer Department  of. — Work  of, 
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lution by,  Relative  to  Labor  and 
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from  President  of,  878. 

American  Highway  Congress,  1st. — 
Announcement  Relative  to  Meet- 
ing of,  9. 

"American  Highways,"  Informal  Dis- 
cussion on,  459. 

American  Independence  Room,  Ver- 
sailles, France. — Statement  Rela- 
tive to,  962. 

American  Institute  of  Consulting  En- 
gineers.— Letter  to  President 
Wilson  from  Council  of,  Criticiz- 
ing the  Plumb  Plan  for  Rail- 
roads, 803. 

American  Institute  of  Electrical  En- 
gineers.— Representatives  of.  On 
Fovmder  Societies'  Finance  Com- 
mittee on  .Joint  Activities,  684 : 
Award  of  Edison  Medal  of,  690; 
Representatives  of.  On  Perma- 
nent Franco-American  Engineer- 
ing   Committee,    938. 

American  Institute  of  Mining  and 
Metallurgical  Engineers. — Ap- 
pointment of  Representatives  of 
Society  at  Meeting  of,  127; 
Change  in  Name  of,  311;  Repre- 
sentatives of.  On  Founder  Soci- 
eties' Finance  Committee  on 
Joint  Activities,  684;  Represen- 
tatives of,  On  Permanent  Franco- 
American  Engineering  Commit- 
tee, 938;  Dinner  by,  To  Herbert 
Clark  Hoover,  954.' 

American  Institute  of  Mining  Engi- 
neers. See  American  Institute  of 
Mining  and  Metallurgical  Engi- 
neers. 

A.meriGan  Machinist. — Advertisement 
from,  Relative  to  Present  Condi- 
tions, 489. 

American  Railroad  Association. — Re- 
organization of,  489. 

American  Railway  Engineering  Asso- 
ciation.— Appointment  Suggested 
of  Temporary  Committee  to  Con- 
fer with,  Relative  to  Adoption  of 
New  Column  Formula,  and  Train 
Loadings,  290;  Appointment  of 
Committee  to  Confer  with   Com- 


mittee on  Iron  and  Steel  Struc- 
tures of,  468. 

American  Society  for  Testing  ^later- 
ials. — Annual  Meeting  of.  An- 
nounced. 488. 

American  Society  of  Civil  Engineers. — 
Progress  Report  of  Committee  on 
Development  of,  117,  140,  540.  545. 
551.  589,  889;  Action  of  Board 
of  Direction  Relative  to  Resolu- 
tions of  Duluth  Association  and 
Other  Local  Associations  on  Com- 
mittee on  Development  of.  125, 
200;  Letter  to  Board  of  Direc- 
tion of.  From  Engineering  Insti- 
tute of  Canada,  Extending  Greet- 
ings, 127;  Letters  to  Governors 
of  States  by.  Relative  to  Engi- 
neering Societies  Employment 
Bureau,  302;  Membership  of, 
Passes  9  000  Mark,  425 ;  Approval 
by  Board  of  Direction  of  Action 
of  Executive  Committee  Relative 
to  Progress  Report  of  the  Com- 
mittee on  Development  of,  For 
Presentation  to  Annual  Conven- 
tion, 464;  Appropriation  by 
Board  of  Direction  for  Work  of 
Committee  on  Development  of. 
466;  Resolutions  of  Cleveland 
Association  Relative  to  Work  of 
Committee  on  Development  of, 
318,  467;  Action  of  Board  of  Di- 
rection Relative  to  Resolutions  of 
Cleveland  Association  on  Work 
of  Committee  on  Development 
of,  467;  Resolution  of  Board  of 
Direction  Expressing  Confidence 
in  Work  of  Committee  on  De- 
velopment of.  467 ;  Message  from 
Board  of  Direction  Relative  to 
Work  of  Committee  on  Develop- 
ment of,  467  ;  Action  by  Southern 
California  Association  Relative 
to  Work  of  Committee  on  De- 
velopment of,  325,  467;  Report 
to,  and  Action  by,  Board  of  Di- 
rection Relative  to  Action  of 
Southern  California  Association 
on  Work  of  Committee  on  De- 
velopment of,  467;  Discussion  of 
Report  of  Committee  on  Devel- 
opment of,  541,  552,  878;  Report 
of  Committee  on  Special  Com- 
mittees on  Work  of  Committee 
on    Development    of,     545,     685; 
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Resolution  of  Board  of  Diroution 
Relative  to  Presentation  and  Dis- 
tribution of  Progress  Report  of 
Committee  on  Development  of, 
545;  Resolution  of  Board  of  Di- 
rection Authorizing  Additional 
Meeting  of  Committee  on  De- 
velopment of,  545;  Statement  to, 
and  Action  by,  Board  of  Direc- 
tion Relative  to  Request  to  Add 
Explanatory  Matter  to  Progress 
Report  of  Committee  on  Develop- 
ment of,  545;  Resolution  of 
Board  of  Direction  Authorizing 
Addition  of  Explanatory  Matter 
to  Progress  Repor't  of  Committee 
on  Development  of,  545;  Resolu- 
tion of  Board  of  Direction  Re- 
questing Onward  Bates  to  Con- 
tinue as  Chairman  of  Committee 
on  Development  of,  545;  An- 
nouncement of  September,  1919, 
Meeting  of  Committee  on  De- 
velopment of,  799;  Appointment 
of  Daniel  Bontecou  as  Member  of 
Committee  on  Development  of, 
Approved,  883;  Resignation  of 
C.  M.  Holland  as  Member  of 
Committee  on  Development  of. 
Accepted,  883;  Resignation  of 
Onward  Bates  as  Chairman  and 
Member  of  Committee  on  De- 
velopment of,  884;  Representa- 
tives of.  On  Permanent  Franco- 
American  Engineering  Commit- 
tee, 884,  938;  Report,  with  Let- 
ters, of  Committee  on  Develop- 
ment of.  Presented  to  Board  of 
Direction,  884;  Appointment  of 
Sub-Committee  on  Budget  by 
Committee  on  Development  of, 
884;  Resolution  of  Board  of 
Direction  on  Report  of.  Commit- 
tee on  Development  of,  885;  Dis- 
charge of  Committee  on  Develop- 
ment of,  885;  Appointment  of 
Committeee  of  Board  of  Direction 
to  Review  Report  of  Committee 
on  Development  of,  885;  Letters 
Relative  to  Report  of  Committee 
on  Development  of,  920. 
American  Society  of  Mechanical  En- 
gineers.— Representatives  of.  On 
Founder  Societies'  Finance  Com- 
mittee on  Joint  Activities,  684; 
Representatives    of.    On    Perma- 


nent   Franco-American   Engineer- 
ing  Committee,   938. 

American  Welding  Society. — Appoint- 
ment of  Robert  A.  Cummings  as 
Representative  of  Society  on 
Board  of  Directors  of,  492,  546. 

Anderson,  Andrew  Elliott. — 
Elected  an  Associate  Member, 
118. 

Anderson,  Bjarne  Bergsland. — 
Elected  a  Junior,  875. 

Anderson,  Charles  Irving. — Elected 
a  Member,   118. 

Anderson,  Edward  Stewart. — 
Elected  a  Member,  118. 

Anderson,  George  A. — Discussion  by, 
541,  568. 

Anderson,  Robert  Sumter. — Trans- 
ferred to  Grade  of  Associate 
Member,  412. 

Anderson.  Victor  Franklin. — 
Elected  a  Junior,  870. 

Announcements,  14,  203,  313,  429, 
495,  707,  822,  972. 

Annual  Convention,  49th. — Time  and 
Place  Announced,  129,  313;  Ap 
pointment  of  Committee  of  Ar 
rangements  for.  129,  429,  495 
Minutes  of  Meetings  of,  540,  548 
550;  Excursions  and  Entertain 
ments  at,  575;  Attendance  at 
577. 

Annual  Convention,  50th. — Appoint- 
ment of  Chairman  of  Local  Com 
mittee  of  Arrangements  of,  887 

Annual  Meeting. — Minutes  of,  115 
131 ;  Excursions  and  Entertain 
ments  at,  151;  Attendance  at, 
151;  Committee  of  Arrangements 
for,   887,  972. 

Ansell,  S.  T.— Address  by,  151,  292. 

Appropriations  for  Government  En- 
gineering Work,  688. 

Arabian  Railway,  New. — ^Statement 
Relative  to,  957. 

Archer,  Augustus  Rowlet. — Trans- 
ferred to  Grade  of  Member,  871; 
Resolution  by,  On  Relation  of  the 
Engineer  to  the  Future  Military 
Activities  of  the  United  States, 
873. 

Archer,  William. — Death  announced, 
882. 

Armstrong,  W.  C. — On  Local  Com- 
mittee of  Arrangements  for  An- 
nual  Convention.  429.  495. 


ARMY 


BALL 


Army  Personnel  Work. — Statement 
Relative  to  Exhibit  of,  310. 

Arneson,  Edwin  Percival. — Elected 
an  Associate  Member,  536. 

Arnold,  Frank  Palmer. — Elected  a 
Junior.  870. 

Arnold,  Leroy. — Elected  an  Asso- 
ciate Member,  118. 

Ash,  William  John. — Elected  an 
Associate  Member.  879. 

Ashmead,  Percy  Herbert. — Death 
announced,    878. 

Associated  General  Contractors  of 
America. — Statement  Relative  to 
Organization  of,   9. 

Association  of  Members  of  American 
National  Engineering  Societies 
in  Cuba. — Organization  An- 
nounced, 490. 

Atlanta  Association. — Abstract  of 
Minutes  of  Meetings  of,  205. 

Atwater,  Albert  Worthington. — 
Elected  an  Associate  Member, 
868. 

Austin,  Herbert  Sidney. — Elected 
an  Associate  Member,  410. 

Automobile  Shows  of  1920. — Notice 
of,  949. 

Ayer,  John. — Transferred  to  Grade 
of   Member,    119. 

Ayers,  Augustine  Haines. — Trans- 
ferred to  Grade  of  Member,  461. 

Babb,  Charles  Stewart. — Elected 
an  Associate  Member,  410. 

Babbitt,  Henry  Keepers. — Elected 
a  Member,  410. 

Bachman,  Howard  Fink. — Elected 
an  Associate  Member,  879. 

Badt,  Roy  Arin. — ^Elected  an  Asso- 
ciate Member,  536. 

Baer,  Bernard  Edward. — Elected  a 
Junior,  411. 

Bailhache,  John  Goodin. — Trans- 
ferred to  Grade  of  Associate 
Member,   876. 

Baillie,  Frank  Seymour. — Elected 
a   Member,   536. 

Baker,  Holland  Williams. — Death 
announced,    290. 

Baker,  Sylvester  Clay. — Elected  an 
Associate  Member,  868. 

Baker,  William  Dartis. — Elected 
an  Associate  Member,  868. 

Baldwin,  A.  S. — Appointed  to  Repre- 
sent   Society    at    Conference    to 


Consider  Establishment  of  Na- 
tional Department  of  Public 
Works,  464,  492. 

Ball,  We.ndell  Philip. — Elected  an 
Associate  Member,   118. 

Balleisen,  Leopold  Lyon. — Elected 
a  Junior,  870. 

Bame,  Robert  William. — -Elected  an 
Associate  Member,  868. 

Barker,  Edgar  Earl. — Elected  an 
Associate  Member,  868. 

Barnard,  W.  K. — On  Nominating 
Committee,   116,   128,   134. 

Barnes,  Henry  Wilfrid.  —  Trans- 
ferred to  Grade  of  Associate 
Member.  876. 

Barnes,  Warren  Hammond. — 
Elected  a  Member,  868. 

Barrett,  Peter  Thornton. — Elected 
an  Associate  Member.  541. 

Barrett,  Robert  Edward. — Trans- 
ferred to  Grade  of  Member,  543. 

Bartholomew,  Harland. — Elected 
an  Associate  Member,  873. 

Bartoccini,  Astolfo. — Transferred 
to  Grade  of  Member,  461. 

Bass,  F.  H. — On  Local  Committee  of 
Arrangements  for  Annual  Con- 
■vention,  429,  495. 

Bates,  George  Whitney. — Elected 
an  Associate  Member,  541. 

Bates.  Onward. — Discussion  by,  541, 
552;  Presents  Progress  Report  of 
Committee  on  Development,  545; 
Requests  Privilege  of  Adding  Ex- 
planatory Matter  to  Report  of 
Committee  on  Development,  545; 
Resolution  of  Board  of  Direction 
Requesting  Continuance  of,  As 
Chairman  of  Committee  on  De- 
velopment, 545;  Resignation  of. 
As  Chairman  and  Member  of 
Committee  on  Development  Ac- 
cepted, 884;  Letter  from,  Relative 
to  Report  of  Committee  on  De- 
velopment, 884. 

Bayer,  Harry  Lewis. — Elected  a 
Junior,  543. 

Baxter,  Warren  Gammell. — Elected 
an  Associate  Member.  879. 

Beahan,  Willard. — Elected  a  Direc- 
tor, 122,  149;  On  Library  Com- 
mittee,  129. 

Bean,  Paul  Jones. — Death  an- 
anounced,   463. 
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Bean  FIELD,  Rufus  McClellan. — 
Elected  an  Associate  Member, 
410. 

Beckett,  Garner  Arthur. — Elected 
an  Associate  Member,  879. 

Beer,  Frederick  Max. — Elected  an 
Associate   Member,    541. 

Beii NEMAN,  Stanley  Elgin  Clinton. 
— Elected  an  Associate  Member, 
873. 

Beilharz,  William  Earnest. — 
Elected  an  Associate  ]\Iember, 
118. 

Belden,  George  Allyne. — Trans- 
ferred to  Grade  of  Associate 
Member,  876. 

Belgium.  —  Exhibition  to  Revive 
Agriculture  in,  957 ;  Reconstruc- 
tion Work  in,  958;  Town  Plan- 
ning in,  960;  Industrial  Informa- 
tion Relative  to,  902. 

Belknap,  W.  E. — Discussion  by,  539. 

Bell,  Aloxzo  Clarence. — Deatli  an- 
nounced, 2. 

Bell,  Harold  Sill. — Elected  an  As- 
sociate Member,  874. 

Bell,  Henry  Walton. — Transferred 
to  Grade  of  Member,  876. 

Bell,  Victor  Hugo. — Death  an- 
nounced, 123. 

Bement,  R.  B.  C. — On  Local  Com- 
mittee of  Arrangements  for  An- 
nual  Convention,   429,   495. 

Bengel,  George  Adam. — Elected  an 
Associate  Member,  541. 

Bennett,  J.  W.  F. — 'Appointed  Teller 
to  Canvass  Ballot  for  Officers, 
115,   131,   150. 

Bensel,  John  A. — Discussion  by. 
868. 

Berdeau.  Ray  William. — Trans- 
ferred to  Grade  of  Associate 
Member,  120. 

Berents,  Hans. — Transferred  to 
Grade  of  Member,   876. 

Berger.  Bernt. — Death  announced, 
123. 

Bernhard,  J.  H. — Discussion  by,  122. 

Bernstein,  Leo  Harry. — Elected  an 
Associate  Member,  808. 

Berths,  Lucirs  Tullius. — ^Trans- 
ferred to  Grade  of  ^leniber,   119. 

Bertin,  Rene  Leon. — Elected  a  Mem- 
ber, 868, 

Besler,    W.    G. — Discussion   by,   878. 

Betaque,  Harry  Andrew.— Elected 
an  Associate  Member,  868, 


Betts,    Clifford   Aull, — Transferred 

to    Grade    of    Associate    Member, 

538. 
Beuttenmuller,  Rudolf  William. — 

Elected  an  Associate  Member,  460. 
Beyer,        Theodore       Alexander. — 

Elected  a  Member,   118. 
Bilyeu,   Charles   S. — Discussion  by, 

879. 
Bingham,     Don     William. — Elected 

an  Associate  Member,  868. 
Bird,   Harold  Crusius. — Transferred 

to    Grade   of   Associate   Member, 

538. 
Bishop,  Lyman  Edgar. — Transferred 

to  Grade  of  Member,  543. 
Bissell,    Charles   Arthur. — Elected 

an  Associate  Member,   541. 
BixBY,      Frederick      Louis. — Trans- 
ferred to  Grade  of  Member,  411. 
Black,    Frank    Laughton. — Elected 

a  3Ieniber.  873. 
Black,   Joel   Hoffman. — Elected   an 

Associate  Member,  869. 
Black,  Roger  Derby. — Discussion  by, 

868;     Transferred    to    Grade    of 

Member,  871. 
Black,    William    Murray. — Discus- 
sion by,  873;  Retires  from  Active 

Service    as    Chief    of    Engineers, 

U.   S.   A.,   939. 
Blackburn,      Thomas       Brogden. — 

Elected  a  Member,  873. 
Blackwell,        James        Eustace. — 

Elected  a  Member,  868. 
Blair,    Walter    D. — Discussion    by, 

867. 
Blakeslee,        Clarence. — Discussion 

by,  541,  560. 
Blakeslee,      Harold      Law. — Trans- 
ferred    to     Grade     of     Associate 

Member,   462. 
Blaser,    a.    F. — Discussion    by,    541, 

565. 
Bleistein,  Bernard  Joseph. — Trans- 
ferred    to     Gra-de     of     Associate 

Member,  876. 
Bley,    Charles    Nichoi,as. — Elected 

an   Associate   Member,   536. 
Blum,  Bernard. — Elected  a  Member, 

873. 
Bluxdon,    Joseph    Paul. — Elected   a 

Junior,  875. 
Blyth,    Alexander    Watt. — Elected 

an  Associate  Member,   541. 
Board    of    Direction. — Report    of,    27, 

116,    124,     131;     Resolutions    by. 
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Relative  to  Dismissal  of  Engi- 
neering Employees  of  Public  Ser- 
vice Commission,  117,  128,  141, 
142;  Minutes  of  Meetings  of, 
123,  128,  129,  291,  463,  465,  468, 
544,  546,  883,  888;  State- 
ment to,  By  Finance  Committee, 
123,  129;  Report  to.  Of  Resolu- 
tions Adopted  by  Library  Board 
of  United  Engineering  Society 
Relative  to  Recataloguing  Engi- 
neering Societies  Library,  123 ; 
Resolution  by.  Relative  to  Re- 
cataloguing  of  Engineering  Socie- 
ties Library,  124;  Action  by, 
Relative  to  Recommendation  to 
Reduce  Cost  of  1919  Year  Book, 
124:  Adoption  by.  Of  Annual 
Report,  124;  Approval  by,  of 
Minutes  of  Meetings  of  Executive 
Committee  of,  124,  883;  Report 
to,  and  Action  by.  Relative  to  Re- 
ports of  Committee  on  Setting 
and  Judging  Engineering  Prob- 
lems, 124;  Reports  to,  and  Action 
by.  On  Establishment  of  Student 
Branches  of  the  Society,  124.; 
Report  to.  Of  Committee  on 
Special  Committees,  125,  545, 
685;  Appointment  by.  Of  Repre- 
sentatives of  Society  on  Engineer- 
ing Council,  125;  Adoption  by. 
Of  Resolutions  Relative  to  Ex- 
tension of  Mortgage  on  Society 
House,  125;  Report  to.  Relative 
to  Alteration  of  Society  House, 
125;  Report  to.  Relative  to  Ap- 
pointment by  Executive  Commit- 
tee, Of  Delegates  to  Joint  Engi- 
neering Congress  in  Paris,  125; 
Action  by.  Relative  to  Resolu- 
tions of  Duluth  Association  on 
Appointment  of  Delegates  to 
Joint  Engineering  Congress  in 
Paris,  125,  198;  Action  by.  Rela- 
tive to  Resolutions  of  Duluth  As- 
sociation and  Other  Associations 
on  Committee  on  Development, 
125,  200;  Resolution  by.  Relative 
to  Eligibility  to  Election  as 
Member  of,  126;  Action  by.  Rela- 
tive to  Request  of  Engineering 
Council  for  Appropriation  for 
Work  of  National  Service  Com- 
mittee, 126;  Action  by,  Relative 
to  Work  of,  and  Appropriation 
for,  American  Engineering  Stan- 
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dards  Committee,  126;  Accept- 
ance by.  Of  Resignation  of  John 
H.  Gregory  as  Member  of  Ameri- 
can Engineering  Standards  Com- 
mittee, 126;  Appointment  by,  Of 
Henry  Jackson  Burt  as  Repre- 
sentative of  Society  on  American 
Engineering  Standards  Commit- 
tee, 127;  Adoption  by.  Of  Recom- 
mendation of  Committee  Ap- 
pointed to  Report  on  Representa- 
tives of  Society  on  American  En- 
gineering Standards  Committee, 
127;  Adoption  by.  Of  Report  of 
Committee  to  Recommend  the 
Award  of  Prizes,  127;  Report  to, 
On  Acceptance  by  J.  V.  Davies  of 
Re-election  as  Representative  of 
Society  in  United  Engineering 
Society,  127;  Greetings  to.  From 
Engineering  Institute  of  Canada, 
127;  Appointment  by.  Of  Repre- 
sentatives of  Society  at  Meeting 
of  Society  for  Promotion  of  En- 
gineering Education,  127;  Ap- 
pointment by.  Of  Representative 
of  Society  on  Washington  Com- 
mission of  Award,  127;  Author- 
ization by,  Of  Appointment  of 
Representatives  of  Society  at 
Meeting  of  American  Institute  of 
Mining  Engineers,  127;  Report 
to,  and  Action  by.  Relative  to 
Committee  on  Technical  Symbols, 
127  ;  Action  by,  Relative  to  Report 
of  Tellers  Appointed  to  Canvass 
Final  Suggestions  for  Nominat- 
ing Committee,  128;  Report  to. 
Relative  to  Disposal  of  Copies  of 
Papers  of  1904  International  En- 
gineering Congress,  128;  Com- 
munication to.  From  Brooklyn 
Engineers  Club  Relative  to  Dis- 
missal of  Engineering  Employees 
of  Public  Service  Commission. 
128;  Action  by.  Relative  to  Dis- 
missal of  Engineering  Employees 
of  Public  Service  Commission, 
129;  Secretary  Elected  by,  129; 
Adoption  by,  Of  1919  JBudget, 
129;  Appointment  by.  Of  Stand- 
ing Committees  of,  129;  Action 
by,  Relative  to  1919  Annual  Con- 
vention, 129;  Authorization  by. 
Of  Appointment  of  Committee  of 
Arrangements  for  Annual  Con- 
vention, 129 ;  Action  by.  Relative 
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to  Collations  at  Society  Meet- 
ings, 129;  Statement  to.  Relative 
to  Work  of  Office,  130:  Resolu- 
tion by,  Relative  to  Appointment 
of  Committee  to  Consider  the 
Question  of  the  Assistant  Secre- 
tary, 130;  Report  to.  Relative  to 
Changes  of  Style  in  Year  Book 
and  Proceedings.  463 ;  Authoriza- 
tion by,  Of  Letter-Ballot  on 
Changes  in  Style  of  Year  Book  and 
Proceedings,  463;  Approval  by. 
Of  Action  of  Executive  Commit- 
tee Relative  to  Progress  Report 
of  the  Committee  on  Development 
for  Presentation  to  Annual  Con- 
vention, 464;  Report  to,  Relative 
to  Election  of  Stephen  L.  Coles 
as  Assistant  Secretary  and  the 
Retirement  of  Thomas  J.  Mc- 
Minn,  Assistant  Secretary,  464; 
Report  to,  Of  Appointment  by 
Executive  Committee,  of  A.  S. 
Baldwin  to  Represent  Society  at 
Conference  to  Consider  Establish- 
ment of  National  Department  of 
Public  Works,  464,  492;  Presen- 
tation to,  Of  Prospectus  of  Work 
of  National  Service  Committee, 
464;  Resolution  by,  Approving 
Work  of  National  Service  Com- 
mittee as  Presented  in  Prospec- 
tus, 464;  Report  to.  Of  Accept- 
ance by  J.  R.  Worcester  and  A. 
N.  Talbot  of  Appointment  as 
Representatives  of  Society  on 
Engineering  Council,  464;  Report 
to.  Of  Acceptance  by  H.  J.  Burt 
of  Appointment  as  Representa- 
tive of  Society  on  American  En- 
gineering Standards  Committee, 
414;  Resolutions  by.  Relative  to 
the  Proposed  Purchase  of  Addi- 
tional Real  Estate  by  United  En- 
gineering Society,  465;  Authori- 
zation by.  Of  Appointment  of 
Representatives  of  Society  on 
Engineering  Division  of  National 
Research  Council,  466.  492;  Ac- 
tion by.  Relative  to  Resolutions 
Adopted  by  Kansas  City  Engi- 
neering Society,  Ohio  Engineer- 
ing Society,  and  Rochester  Engi- 
neering Society  on  Developiiient 
of  Professional  Engineering,  466; 
Appropriation  by,    For   Work   of 


Committee  on  Development,  466; 
Report  to,  Relative  to  Removal 
of  Model  of  Alfred  Noble  Me- 
morial, 466;  Resolutions  of  En- 
gineering Council  and  St.  Louis 
Association  Relative  to  Addi- 
tional Contributions  for  Work  of 
National  Service  Committee,  Con- 
sidered, 466;  Resolutions  of, 
Relative  to  Request  for  Addi- 
tional Contribution  for  Work  of 
National  Service  Committee,  466; 
Action  by,  Relative  to  Resolu- 
tions of  Cleveland  Association  on 
Work  of  Committee  on  Develop- 
ment, 467;  Resolution  by.  Of 
Confidence  in  Work  of  Committee 
on  Development,  467;  Message  of. 
Expressing  Sympathy,  etc.,  with 
Work  of  Committee  on  Develop- 
ment, 467;  Report  to,  and  Action 
by.  Relative  to  Action  by 
Southern  California  Association 
on  Work  of  Committee  on  De- 
velopment, 467;  Report  to,  and 
Action  by,  Relative  to  Ac- 
tion of  Duluth  Association 
Recommending  Adoption  by  En- 
gineering Council  of  News  Bul- 
letin. 467;  Authorization  by. 
Of  Appointment  of  Committee 
to  Recommend  the  Award  of 
Prizes,  468;  Appointment  by,  Of 
Committee  to  Confer  with  Com- 
mittee on  Iron  and  Steel  Struc- 
tures of  American  Railway  En- 
gineering Association,  468;  Re- 
port to.  Of  Result  of  Ballot 
on  Proposed  Changes  in  Year 
Book  and  Proceedings,  540,  550; 
Report  to.  From  Finance  Com- 
mittee, Relative  to  Increase  in 
Employees'  Salaries,  544,  681; 
Approval  by.  Of  Recommendation 
by  Finance  Committee,  Of  Appro- 
priation for  Re-Cataloguing  En- 
gineering Societies  Library,  544, 
681;  Report  to.  From  Library 
Committee,  On  Engineering  So- 
cieties Library,  544,  683;  Reso- 
tion  by.  Relative  to  Ownership 
of  Books  in  Engineering  Societies 
Library,  544;  Report  to.  From 
Publication  Committee,  545;  Re- 
port to,  and  Action  by,  On  Re- 
sult   of    Ballot    on    Changes    in 


BOARD 


BOARD 


Year  Book  and  Proceedings,  545; 
Invitation  by,  to  Past-Presi- 
dent Onward  Bates  to  Present 
Progress  Report  of  Committee  on 
Development,  545 ;  Resolution  by. 
Relative  to  Presentation  and 
Distribution  of  Progress  Report 
of  Committee  on  Development, 
545;  Resolution  by.  Authorizing 
Additional  Meeting  of  Committee 
on  Development,  545;  Statement 
to,  and  Action  by.  Relative  to 
Request  to  Add  Explanatory 
Matter  to  Report  of  Committee 
on  Development,  545;  Resolution 
by.  Authorizing  Addition  of  Ex- 
planatory Matter  to  Report  of 
Committee  on  Development,  545; 
Resolution  by.  Requesting  On- 
ward Bates  to  Continue  as  Chair- 
man of  Committee  on  Develop- 
ment, 545;  Report  to,  Of  Com- 
mittee on  Formation  of  Franco- 
American  Engineering  Commit- 
tee, 546;  Report  to.  Of  Accept- 
ances of  Appointment  of  Repre- 
sentatives on  Engineering  Divi- 
sion, National  Research  Council, 
American  Welding  Society,  and 
Committee  to  Recommend  the 
Award  of  Prizes,  546;  Appoint- 
ment by,  Of  Francis  R.  Weller 
to  Represent  Society  at  Confer- 
ence on  Business  Training  for 
Engineers,  etc.,  546;  Presentation 
to,  Of  Resolution  Recommending 
Appointment  of  Founder  Socie- 
ties' Finance  Committee  on  Joint 
Activities,  546;  Appointment  b}', 
of  Representatives  of  Society  on 
Founder  Societies'  Finance  Com- 
mittee on  Joint  Activities,  546 ; 
Authorization  by,  Of  Appropria- 
tion for  Use  of  Engineering  So- 
cieties Employment  Bureau,  546: 
Resolution  by,  Relative  to  Votes 
of  Trustees  of  United  Engineer- 
ing Society,  547 ;  Resolution 
by,  Authorizing  Appointment  of 
Committee  on  Honorary  Mem- 
bership, 547 ;  Approval  by,  Of 
Appointment  of  Daniel  Bontecou 
on  Committee  on  Development, 
883; Acceptance  by.  Of  Resigna- 
tion of  C.  M.  Holland  as  Member 
of    Committee    on    Development, 


883 :  Approval  by.  Of  Exemption 
of  Dues  of  Members  in  Service, 
883 ;  Report  to,  and  Action  by. 
On  Appointment  of  Representa- 
tives of  Society  on  Joint  Com- 
mittee on  Culvert  Pipe  Specifica- 
tions, 883,  934;  Appointment  by, 
Of  Special  Committee  on  High- 
way Engineering,  884,  993;  Ac- 
tion by,  Relative  to  Change  in 
Name  of  New  York  Meetings 
Committee,  884 ;  Appointment  by, 
Of  Programme  Committee  for 
Second  Meeting  of  Each  Month, 
884,  938;  Report  to,  and  Action 
by.  On  Revised  Constitution  of 
American  Engineering  Standards 
Committee,  884;  Report  to,  and 
Action  by,  On  Resolution  of 
Founder  'Societies  Finance  Com- 
mittee Relative  to  Appropriation 
for  Work  of  American  Engineer- 
ing Standards  Committee,  884; 
Report  to,  and  Action  by,  On 
Resignation  of  Onward  Bates  as 
Chairman  and  Member  of  Com- 
mittee on  Development,  884; 
Presentation  to.  Of  Report  of 
Committee  on  Development,  with 
Letters,  884;  Report  to,  Relative 
to  Appointment  of,  and  Work  of, 
SuI)-Co7nmittee  on  Budget  by 
Committee  on  Development,  884: 
Resolution  by.  Relative  to  Report 
of.  Committee  on  Development, 
885;  Appointment  of  Committee 
of.  To  Review  Report  of  Com- 
mittee on  Development,  885; 
Action  by.  Relative  to  Mileage 
for  Members  of  Joint  Conference 
Committee,  885;  Resolution  by. 
Relative  to  Appointment  of  Rep- 
resentatives of  Society  on  Joint 
Committee  to  Formulate  Specifi- 
cations for  Reinforced  Concrete, 
885;  Report  to.  Of  Nominating 
Committee  Relative  to  Candi- 
dates for  Officers,  885 ;  Report  to. 
Relative  to  Delay  in  Publication 
of  Proceedings,  886 ;  Appointment 
by,  Of  Members  of  Permanent 
Franco-American  Engineering 

•Committee,  886;  Report  to,  and 
Action  by.  On  Recommendations 
of  Founder  Societies  Finance 
Committee  on   Appropriation  for 


XI 


BOARD 


BOWTVIAN 


Work  of  Engineering  Societies 
Employment  Bureau  and  Engi- 
neering Council,  880:  Action  by. 
On  Report  of  Robert  A.  Cummings 
on  Dedication  Ceremonies  of 
Buildings  at  Pittsburgh  Experi- 
ment Station.  886,  935 ;  Approval 
by,  Of  Constitution  of  Connecti- 
cut Association,  887;  Report  to, 
and  Action  by,  On  Resolution  of 
San  Diego  Association  on  Crea- 
tion of  Department  of  Public 
Works,  887 ;  Authorization  by,  Of 
Appointment  of  Committee  of  Ar- 
rangements for  Annual  ^Meeting, 
887;  Appointment  by,  Of  F.  S. 
Curtis  on  John  Fritz  Medal 
Board  of  Award,  887;  Appoint- 
ment by.  Of  Harry  Hawgood  as 
Chairman  of  Local  Committee  of 
Arrangements  for  1920  Annual 
Convention,  887;  Action  by,  On 
Resolution  of  C.  E.  Grunsky  on 
Publication  of  Professional  Di- 
rectory of  Engineers,   887. 

Board  on  'Wages  and  Working  Con- 
ditions of  U.  S.  Railroad  Admin- 
istration.— Hearing  by,  Relative 
to  Classification  and  Compensa- 
tion of   Railway  Engineers.   494. 

Bock,  Carl  August. — Transferred  to 
Grade  of  Member,  871. 

BoHANXON,  John  Neil. — Elected  a 
Junior,  875. 

Bonnet,  Guy. — Elected  an  Associate 
Member,  410. 

BONTECOU,  D. — Presides  at  Meeting, 
535;  Discussion  by,  878;  On 
Committee  on  Development,  883; 
On  Sub-Committee  on  Budget  of 
Committee  on  Development,  885. 

Bookman.  K.  M. — Discussion  by,  413. 

Bookman.  T.  Hugh. — Discussion  by, 
460,  539. 

BoKSTELMANN,  LouTS  JoHN. — Elected 
a  Junior,  881. 

Boucher,  W.  J. — Discussion  by,  413. 

BowEX,  Edward  Withers. — Trans- 
ferred to  Grade  of  Associate 
ISIember,   538. 

Bower.  Andrew  Thomas. — Elected  a 
Junior.   875. 

Bowman.  Bion  Angelo. — Elected  a 
Member.  410. 

Bowman,  Hubert  Dickson. — Elected 
an  Associate  Member,  879. 


Bowman,  James  Schenck. — Elected 
an  Associate  Member,  874. 

BoYAJOHN,  Haig  Milton. — Trans- 
ferred to  Grade  of  Member.  411. 

Boyle,  Thomas  Joseph. — Elected  an 
Associate  Member,  118. 

Brainard,  Owen. — Death  announced, 
462. 

Breed,  H.  Eltinge. — Address  by,  459 ; 
Discussion  by,  460;  On  Commit- 
tee on  Highway  Engineering, 
884. 

Price,  Harvey  Courtright. — Elected 
a  Member,  410. 

Bright,  Charles  Edw^in. — Death  an- 
nounced, 462. 

Bkockman,  George  Fred. — Elected 
an  Associate  Member,  869. 

Brockway,  Warner  Cotton. — 
Elected  a  Junior,  461. 

Brooklyn  Engineers  Club. — Resolu- 
tions of.  Relative  to  Dismissal  of 
Engineering  Employees  of  Public 
Service   Commission,    128,    141. 

Brooks,  Frederick. — Death  an- 
nounced, 122. 

Brooks,  R.  E. — Shows  Moving  Pic- 
ture Films  of  New  Devices  for 
Highway   Construction,   460. 

Brooks,  Raymond  Wentworth. — 
Transferred  to  Grade  of  Asso- 
ciate Member,  412. 

Brown,  Earl  Daniel. — Transferred 
to  Grade  of  Associate  Member, 
872. 

Brown,  Eugene  Baker. — Elected  an 
Associate  Member,  460. 

Brown,  Jesse  Fred. — Elected  an  As- 
sociate Member,  460. 

Brown,  Paul  G. — On  Advisory  En- 
gineering Committee  for  New 
York  State.  311;  Discussion  by, 
409.  878;  On  Programme  Com- 
mittee for  Second  Meeting  of 
Each  Month,  884,  938;  Letter 
from.  Relative  to  Report  of  Com- 
mittee on  Development,  884. 
924. 

Brown.  Ralph  Henry. — Death  an- 
nounced. 412. 

Brown,  Rodman  Merritt. — Trans- 
ferred to  Grade  of  Member,  871. 

Browne,  Wolstan  Elliot. — Elected 
an  Associate  Member,  460. 


BRUCE 


BUTLER 


Bruce,  Ernest  Arden. — Elected  an 
Associate  Member,   460. 

Brush,  William  W. — Discussion  by, 
877,  879. 

Bryant,   B.   H. — Drscnssion   by,   878. 

Bucher,  Henry. — Elected  an  Asso- 
ciate Member,   869. 

Buck.  Edward  Clarke. — Elected  a 
Member,  873. 

Buck,  George  Herman. — Elected  a 
Junior,  875. 

Buck,  R.  S. — Resolutions  by,  Rela- 
tive to  the  Prosecution  of  Recon- 
struction Work,  121,  145. 

Buckbee,  Neil  Stanley. — Elected  a 
Member,   541. 

Budget  System,  jSTational. — (State- 
ment Relative  to  Action  of  Con- 
gress on,  800;  Hearing  of  Engi- 
neering Council's  Representative 
before  National  Budget  Commit- 
tee on,  929. 

BuELL,  Walter  Augustus. — Trans- 
ferred to  Grade  of  Associate 
Member,  120. 

Building  Industry,  National  Board 
for  Jurisdictional  Awards  in. — 
Organization  of,  817. 

Bumsted,  Eugene  Bradford. — Trans- 
ferred to  Grade  of  Member,  543. 

Burdette,  Charles  Roland. — 
Elected  an  Associate  Member, 
869. 

BuEKE,  Edmund  Potts. — Elected  an 
Associate  Member,   410. 

BuEKE,  Michael  Joseph. — Elected  a 
Junior,  543. 

BuRNELL,       Eugene       Dickinson. — 
Transferred  to  Grade  of  Member, 
871. 
BURNQUIST,    J.    A.    A. — Address    by, 
540,  548. 

Burr,   Edward. — Discussion  by,   873. 
Burr,    Frank    Marvin. — Elected    an 

Associate  Member,  541. 
Burt,  Henry  Jackson. — Appointed 
Representative  of  Society  on 
American  Engineering  Standards 
Committee,  127,  464;  Report  to 
Board  of  Direction  on  Appro- 
priation for  Work  of  American 
Engineering  Standards  Commit- 
tee, 884. 
BusiiNELL,  Horace  Leland. — Elected 
a   Member,   879. 


Butler,  Alban  Francis. — Elected  a 
Junior.   870. 

Butler,  Alfred  Dickey. — Trans- 
ferred to  Grade  of  Member,  882. 

Butler,  Drury. — Elected  a  Member. 
868. 

Butterfield,  Dyer. — Elected  an  As- 
sociate  Member,   410. 

Butts,  Wendell  Morris. — Elected 
an  Associate  Member,  874. 

Buzby.  Arthur  Dudley. — Elected  an 
Associate  Member.  879. 

Byrne,  E.  A. — Discussion  by,  409,490. 

Cahill,  James  Edward. — Transferred 
to  Grade  of  Member,  871. 

Cairns,  George  Holloway. — Elected 
a  Member,   118. 

Caldwell,  Fred  Edward. — Trans- 
ferred to  Grade  of  Member,  538. 

Calland,  Robert  Stewart. — Elected 
an  Associate  Member,  410. 

Camlin,  William  John. — Elected  a 
Junior,  537. 

Cappelen,  F.  W. — On  Local  Commit- 
tee of  Arrangements  for  Annual 
Convention,   429,  495. 

Carey,  William  Nelson. — Trans- 
ferred to  Grade  of  Member,  876. 

Carman,  Charles  Bloomfield. — 
Elected  an  Associate  Member, 
410. 

Carnegie,  Andrew. — Death  an- 
nounced, 706;  Resolutions  on 
Death  of,  813. 

Carpenter,  Ford  Ashman. — Elected 
an  Associate,  543. 

Carpenter,  Rolla  Clinton. — Death 
announced,  123. 

Carrel,  William  Joseph. — Elected 
an  Associate  Member,  874. 

Carruthers,  Robert  Bruce. — Elected 
an  Associate  Member,  879. 

Carson,  Harry  Young. — Elected  an 
Associate  Member,  874. 

Carter,  Edward  Fairbank. — Elected 
a  Member,  410. 

Case,  Ray  Norman. — Elected  an  As- 
sociate Member,  874. 

Casey,  Hugh  John. — Elected  a 
Junior,  881. 

Cassel,  Charles  Cadwallader. — 
Elected  an  Associate  Member, 
874. 

Castle.  S.  N. — Discussion  by,  539, 
879. 


CHACE 


CLAPPER 


Chace.  Thomas  Franklix. — Elected 
an  Associate  Member,  869. 

Chamber  of  Commerce  of  the  United 
States. — Election  of  Engineering 
Council  as  Member  of,  930. 

Chambers,  Charles. — Elected  an  As- 
sociate  [Member,   542. 

Chandler.  Emerson  Lawrence. — 
Transferred  to  Grade  of  Associate 
Member.  412. 

Chandler,  Jermain. — Elected  an  As- 
sociate  Member,   410. 

Channing,  J.  Parke. — Letter  to 
.  President  Wilson  from,  As  Chair- 
man of  Engineering  Council, 
Urging  Appointment  of  Engineer 
on  Interstate  Commerce  Commis- 
sion, 801;  Letter  from,  As  Chair- 
man of  Engineering  Council, 
Relative  to  Work  of  American 
Association  of  Engineers,   933. 

C'HAPiN,  Franklin  Henry. — Elected 
an  Associate  Member,   118. 

Chapin,  R.  C,  Fellowship  in  High- 
way Engineering. — Terms  of,  956. 

Chapman,  Ronald  Farquhar. — 
Elected  an  Associate  Member, 
410. 

Chapman.  Verni  Jay. — Elected  an 
Associate  Member,   460. 

Charton,  Pierre. — Elected  a  Mem- 
ber, 536. 

Chemistrj^  and  Physics,  Research  Fel- 
lowship in. — Announcement  of 
Establishment  of,  428. 

Chenery,   C.   T. — Discussion  by,  867. 

Chevalier,  W.  T. — Discussion  by, 
879. 

Child,  John  Townshend. — Trans- 
ferred to  Grade  of  Associate 
Member,  872. 

Chisolm,  Edward  North,  Jr. — 
Elected  a  Member,  873. 

Chittenden,  Albert  Frederick. — 
Transferred  to  Grade  of  Member, 
461. 

Christhilf,  August  Ewaldt. — 
Elected  a  Member,   868. 

Christian,  Valentine. — Elected  a 
Junior,  881. 

Church.  Charles  Titus. — Death  an- 
novmced,  872. 

City  Limits. — ^Fixed  by  Automobiles 
and  Good  Roads,  482. 

"Civic  Responsibilities  of  the  Engi- 
neer", Extract  from  Article  by 
Mortimer  E.  Cooley,  on,  469. 


Clapper,  Leland. — Transferred  to 
Grade  of  Member,  882. 

Clark,  Frank  Joshua. — Elected  an 
Associate  Member,  542. 

Clark,  George  H. — Elected  a  Direc- 
tor, 122,  149;  On  Finance  Com- 
mittee,  129. 

Clark,  Hale  Austin. — Elected  an 
Associate  Member,  460. 

Clarke,  Ernest  Wilder. — Paper  by, 
795;   Discussion  by,  795. 

Classification  and  Compensation  of 
Engineers,  Committee  of  Engi- 
neering Covmcil  on. — Letter  from 
Chairman  of,  797. 

Claussen,  Oscar. — On  Local  Com- 
mittee of  Arrangements  for  An- 
nual  Convention,   429,   495. 

Claussen.  Thomas  Hibben. — Elected 
a  Junior,  881. 

Clay,  James  Singleton. — Elected  an 
Associate   Member,   536. 

Cleary,  Alfred  John. — Transferred 
to  Grade  of  Member,  882. 

Cleary,  John  Belford. — Elected  a 
Junior,  870. 

Cleveland  Association. — Abstract  of 
Minutes  of  Meetings  of,  206,  318, 
712,  978;  Resolutions  of,  Rela- 
tive to  Work  of  the  Committee 
on  Development,  318,  467;  Ac- 
tion of  Board  of  Direction  on 
Resolutions  of,  Relative  to  Work 
of  Committee  on  Development, 
467. 

Clow,  Percival. — Elected  a  Member, 
460, 

Cobb,  William  Richard. — Trans- 
ferred to  Grade  of  Associate 
Member,  462. 

Cochran,  Robert  Leroy. — Elected  an 
Associate  Member,  869. 

Cockroft,  Edgar. — Elected  an  Asso- 
ciate Member,  410. 

CoE,  Denzil  Worrell. — Elected  a 
Member,  879. 

COETTAUX,  Charles  Henri. — Elected 
an  Associate  Member,  542. 

Coffey,  Walter  Marion. — Elected  an 
Associate  Member,   879. 

Coffman,  Clyde  Daniel. — Elected  an 
Associate  Member,  410. 

Cohill,  Andrew  Arnold. — Elected  a 
Member,  118. 

Colby,  Albert  Ladd. — Appointed  to 
Represent   Society  at  Meeting  of 


COLE 


COMMITTEE 


American  Institute  of  Mining 
Engineers,   127. 

Cole,  Ernest  Delevan. — Transferred 
to  Grade  of  Member,  876. 

Coleman,  John  F. — On  Finance  Com- 
mittee, 129;  On  Committee  on 
Honorary  Membership,  682. 

Coles,  Stephen  L. — Appointed  As- 
sistant Secretary,  313,  464. 

Collations. — Approval  by  Board  of 
Direction  of  Request  of  New  York 
Meetings  Committee  Relative  to, 
At  Society  Meetings,  129. 

Collective  Bargaining,  Professions  Not 
Organized  for. — Comment  on,  802. 

Collingwood  Prize. — Award  of,  116, 
133. 

Collins,  Arthur  Bure. — Elected  an 
Associate  Member,   879. 

Collins,  Earl  Harry. — Transferred 
to  Grade  of  Associate  Member, 
872. 

Collins,  John  Lambert. — Elected  an 
Associate  Member,  410. 

CoLLissoN,  William  Henry,  Jr. — 
Elected  an  Associate  Member, 
118. 

Colorado  Association. — Abstract  of 
Minutes  of  Meetings  of,  205,  317, 
499,  711,  977. 

Columbia,  Curtis  Fields. — Trans- 
ferred to  Grade  of  Associate 
Member,  882. 

Combs,  Claude  Artist. — Elected  an 
Associate  Member,  879. 

Commercial  and  Industrial  Bureau  of 
the  Polish  National  Depart- 
ment.— Statement  Relative  to 
Work  of,  427. 

Committee,  Advisory  Engineering,  of 
State  of  New  York. — Appoint- 
ment of,  311. 

Committee,  American  Engineering 
Standards,  f^ee  American  Engi- 
neering Standards  Committee. 

Committee,  Executive,  of  Board  of  Di- 
rection. See  Executive  Commit- 
tee of  Board  of  Direction. 

Committee,  Founder  Societies 
Finance.  See  Founder  Societies 
Finance  Committee. 

Committee.  License,  of  Engineering 
Council. — ^Statements  by.  On 
State  Laws  for  Licensing  Engi- 
neers, 815. 

Committee,  National  Service.  See 
National  Service  Committee. 


Committee,  New  York  Meetings. — 
Approval  by  Board  of  Direction 
of  Request  of.  Relative  to  Colla- 
tions at  Society  Meetings,  129; 
Name  Changed,   884. 

Committee  of  Arrangements  for  An- 
nual Convention. — Appointment 
of,  129,  429,  495;  Appointment 
by  Board  of  Direction  of  Chair- 
man of  Local,  887. 

Committee  of  Arrangements  for  An- 
nual Meeting. — Appointment  of, 
887,  972. 

Committee  of  Board  of  Direction  to 
Consider  Question  of  Assistant 
Secretary. — Resolution  Relative 
to  Appointment  of,  130;  Appoint- 
ment of,  130. 

Committee  of  Board  of  Direction  to 
Consider  the  Matter  of  Represen- 
tatives of  Society  on  American 
Engineering  Standards  Commit- 
tee.—Report  of,  127. 

Committee  of  Board  of  Direction  to 
Review  Report  of  Committee  on 
Development.  —  Appointment  of, 
885. 

Committee  of  Engineering  Council  on 
Classification  and  Compensation 
of  Engineers. — Letter  from  Chair- 
man of,  797. 

Committee  on  Alfred  Noble  ]\Iemorial. 
—Progress  Report  of,  117,  140. 

Committee  on  Classification  of  Per- 
sonnel in  the  United  States 
Armv. — Statement  Relative  to 
Exhibit  of  Work  of.  310. 

Committee  on  Development  of  the 
American  Society  of  Civil  Engi- 
neers.— Progress  Report  of,  117, 
141,  540,  545,  551,  589,  889;  Ac- 
tion of  Board  of  Direction  Rela- 
tive to  Resolutions  of  Duluth  As- 
sociation and  Other  Local  Asso- 
ciations on.  125,  200;  Approval  by 
Board  of  Direction  of  Action  by 
Executive  Committee  Relative  to 
Progress  Report  of.  For  Presen- 
tation to  Annual  Convention, 
464;  Appropriation  by  Board  of 
Direction  for  Work  of,  466;  Reso- 
lutions of  Cleveland  Association 
Relative  to  Work  of,  318,  467; 
Action  of  Board  of  Direction 
Relative  to  Resolutions  of  Cleve- 
land Association  on  Work  of,  467  ; 
Resolution  of  Board  of  Direction 


COMMITTEE 


COMMITTEE 


Expressing  Confidence  in  Work 
of.  467;  Message  from  Board  of 
Direction  Expressing  Sympatln% 
etc..  witii  Work  of.  467;  Action 
bv  Soutliern  California  Associa- 
tion Relative  to  Work  of,  325, 
467;  Report  to,  and  Action  by, 
Board  of  Direction  Relative  to 
Action  by  Southern  California 
Association  on  Work  of,  467 ; 
Discussion  on  Report  of,  541, 
552,  878,  920;  Report  of  Com- 
mittee on  Special  Committees 
on  Work  of,  545,  685;  Resolu- 
tion of  Board  of  Direction 
Relative  to  Presentation  and 
Distribution  of  Progress  Report 
of,  545;  Resolution  of  Board 
of  Direction  Authorizing  Addi- 
tional Meeting  of,  545;  State- 
ment to,  and  Action  by.  Board  of 
Direction  Relative  to  Request  to 
Add  Explanatory  Matter  to 
Progress  Report  of,  545;  Reso- 
lution of  Board  of  Direction  Au- 
thorizing Addition  of  Explana- 
tory Matter  to  Progress  Report 
of,  545;  Resolution  of  Board  of 
Direction  Requesting  Onward 
Bates  to  Continue  as  Chairman 
of,  545;  Announcement  of  Sep- 
tember, 1919,  Meeting  of  799; 
Appointment  of  Daniel  Bontecou 
as  Member  of.  Approved,  883: 
Resignation  of  C,  M,  Holland  as 
Member  of.  Accepted,  883 ;  Resig- 
nation of  Onward  Bates  as  Chair- 
man and  Member  of.  Accepted, 
884;  Report  of,  with  Letters  on. 
Presented  to- Board  of  Direction, 
884;  Appointment  of  Sub-Com- 
mittee on  Budget  by,  884;  Reso- 
lutions of  Board  of  Direction  on 
Report  of,  885;  Discharge  of, 
885 ;  Appointment  of  Committee 
of  Board  of  Direction  to  Review 
Report  of,  885;  Letters  Relative 
to  Report  of,  920, 

Committee  on  Engineering  Education. 
—Final  Report  of,  116,  134;  Dis- 
charge of,   117. 

Committee  on  Establishment  of  Stu- 
dent Branches  of  the  Society. — 
Majoritv  and  Minoritv  Reports 
of.  124.' 


Committee  on  Finance. — Statement 
by.  To  Board  of  Direction,  123. 
129.  544,  681;  Appointment  of. 
129. 

Committee  on  Highway  Engineering. 
— Report  of  Committee  on  Spe- 
cial Committees  on  Appointment 
of,  545,  687;  Appointment  of, 
884,  993. 

Committee  on  Honorary  Membership. 
— Resolution  of  Board  of  Direc- 
tion Authorizing  Appointment  of, 
547;  Appointment  of,  682. 

Committee  on  Iron  and  Steel  Struc- 
tures of  American  Railway  En- 
gineering Association. — Appoint- 
ment of  Committee  to  Confer 
with   the,    468. 

Committee  on  Library. — Appointment 
of,  129;  Report  of.  To  Board  of 
Direction  Relative  to  Engineer- 
ing Societies  Library.  .544,  683, 

Committee  on  Licensing  Engineers  of 
San  Francisco  Association. — Re- 
port of,  6. 

Committee  on  Nominations, — 'Report 
of  Tellers  Appointed  to  Canvass 
Final  Suggestions  for,  116,  128, 
133,  134;  Presents  List  of  Nomi- 
nees,  885,  972, 

Committee  on  Organization  of  Fran- 
co-American Engineering  Com- 
mittee,— Report  of,  To  Board  of 
Direction,  546, 

Committee  on  Publications. — Ap- 
pointment of,  129;  Request  of, 
Relative  to  Contributions  to  Pro- 
ceedings, 431,  495;  Report  of. 
To  Board  of  Direction,  Relative 
to  Changes  in  Style  in  Year  Book 
and  Proceedings,  463;  Request 
of.  Relative  to  Memoirs  of  De- 
ceased Members,  491;  Instruc- 
tions to.  By  Board  of  Direction, 
Relative  to  Changes  in  Year 
Book  and  Proceedings,   545. 

Committee  on  Reconstruction. — Re- 
port of  Committee  on  Special 
Committees  Recommending  Dis- 
charge of,  545,  685. 

Committee  on  Regulation  of  Water 
Rights. — Progress  Report  of,  117, 
140;  Report  of  Committee  on 
Special  Committees  on  Work  of, 
545,  686. 


COMMITTEE 


COMMITTEES 


Committee  on  Special  Committees. — 
Progress  Report  of,  125,545,685; 
Appointment   of,    129. 

Committee  on  Teclmical  Symbols. — 
Action  of  Board  of  Direction 
Relative  to  Appointment  of  Rep- 
resentative of  Society  on,  and 
Appropriation  for,    127. 

Committee,  Patent,  of  National  Re- 
search  Council. — Report  of,    197. 

Committee,  Permanent  Franco-Amer- 
ican Engineering. — Appointment 
of  Members  of,  886,  938. 

Committee,  Programme,  for  Second 
Meeting  of  Each  Month. — Ap- 
pointment of,  884,   938. 

Committee  to  Codify  Present  Practice 
on  Bearing  Value  of  Soils  for 
Foundations,  etc. — Progress  Re- 
port of,  117,  138;  Minutes  of 
Meeting  of,  218,  990;  Report  of 
Committee  on  Special  Commit- 
tees on  Work  of,  545,  685. 

Committee  to  Confer  with  Commit- 
tee on  Iron  and  Steel  Structures 
of  American  Railway  Engineer- 
ing Association,  468. 

Committee  to  Prepare  Engineering 
Problems  and  Judge  Competi- 
tions for  Technological  Schools. 
—Action  by  Board  of  Direction 
Relative  to,  124;  Report  of  Com- 
mittee on  Special  Committees  on, 
545,  687. 

Committee  to  Recommend  the  Award 
of  Prizes.— Report  of,  116,  127, 
132;  Appointment  Authorized, 
468;  Appointment  of,  546,  684. 

Committee  to  Report  on  Stresses  in 
Railroad  Track.— Progress  Re- 
port of,  117,  139;  Report  of 
Committee  on  Special  Commit- 
tees on  Work  of,  545,  686;  Ap- 
pointment of  Additional  Mem- 
bers of,  887;  Minutes  of  Meeting 
of,  991. 

Committee  to  Secure  Discussion  of 
Dr.  Mann's  Report  on  Engineer- 
ing Education. — Resolution  Rela- 
tive to  Appointment  of,  116,  136. 

Committees  of  the  Society.  See  also 
Joint  Committees. 

Committees,  Special. — Progress  Re- 
port of  Committee  on,  125,  545, 
685;    Appointment  of  Committee 


on,  129;  Minutes  of  Meetings 
of,  218,  990. 

Committees,  State  Reconstruction. — 
Statement  Relative  to  Appoint- 
ment of,  and  Work  of,  477. 

Com  STOCK,  Harold  Dearborn. — 
Transferred  to  Grade  of  Merii- 
ber,  411. 

CoNANT,  Luther  Chittenden. — 
Elected  an  Associate  Member, 
874. 

Concrete,  Reinforced.  —  Structural 
Laboratory  Investigations  in,  954. 

Concrete,  Reinforced,  Joint  Commit- 
tee to  Formulate  Specifications 
for. — Appointment  of  Represen- 
tatives of  Society  on,  Authorized, 
885;    Appointment  of,  934. 

Conference  on  Business  Training  for 
Engineers,  etc. — Report  of,  421. 
491,  698;  Appointment  of  Rep- 
resentative of  Society  to,  546. 

Congres  General  du  G§nie  Civil.  See 
Joint  Engineering  Congress, 
Paris,   1918. 

Connecticut  Association.  —  Constitu- 
tion approved,  887. 

Conner,  Perley  Eugene. — Elected  an 
Associate  Member,   460. 

Conrad,  Harry  Lester. — Elected  an 
Associate  Member,  874. 

Constant,  Clyde  Stanley. — Elected 
a  Junior,  875. 

Construction  Activity.  —  Statement 
Relative  to  Co-Operation  of  Gov- 
ernment in  Restoration  of,  195, 
473. 

Consulting  Engineers,  American  In- 
stitute of. — Letter  to  President 
Wilson  from  Council  of.  Criticiz- 
ing the  Plumb  Plan  for  Rail- 
roads,  803. 

"Contracts — A  Comparison  of  'Cost 
Plus'  with  Other  Forms",  pre- 
sented and  discussed,  795. 

CoNviLL,  James  Oscar. — Elected  an 
Associate  Member,   410. 

Conway,  J.  S. — On  Nominating  Com- 
mittee, 116,  128,  133,  134;  Dis- 
cussion by,  877. 

Cooke,  Norman  Homer. — Elected  an 
Associate  Member,  879. 

CooLEY,  Mortimer  E. — Extracts  from 
Articles  by.  On  Technical  Educa- 
tion and  Civic  Responsibilities  of 
the   Engineer,   469. 


COOMBES 


CRAMER 


CooMBES,  James  Leslie. — Elected  an 
Associate  Member,  809. 

Coombs,  Donald  Gladstone. — Trans- 
ferred to  Grade  of  Associate 
Member,  876. 

Coombs,  R.  D. — Discussion  by,  873. 

Cooper,  Theodore. — Death  an- 
nounced, 796. 

COPELAND,  Frederic  Lucius. — Trans- 
ferred to  Grade  of  Member,  876. 

CoBBiN,  Horace  IvELLOGG.-^Trans- 
ferred  to  Grade  of  Associate 
Member,  412. 

Corkran,  Wilbur  Sherman. — Trans- 
ferred to  Grade  of  Member,  46  L 

CORMAN,  William. — Elected  a  Jun- 
ior, 875. 

Cornell,  John  Wesley. — Trans- 
ferred to  Grade  of  Member,  543. 

Cornell  University. — Statement  Rela- 
tive to  Contents  of  Library  of, 
426. 

CoRWiN,  Daniel  Chauncey. — Elected 
an  Associate  Member,   410. 

Cosby,  John  Hamilton. — Elected  an 
Associate  Member,  536. 

Cotton,  Harry  Edmond. — Elected  an 
Associate   Member,   869. 

CoTTRELL,  Clarke  Copeland. — Trans- 
ferred to  Grade  of  Member,  871. 

CouLSON,  Horace  Wilkinson. — 
Elected  an  Associate  Member, 
869. 

County,  A.  J. — Discussion  by,  122. 

COUTRTENAY,    WlLLIAM    AlOYSIUS,    Je. 

— Elected  an  Associate  Member, 
874. 

Covell,  Vernon  Royce. — Transferred 
to  Grade  of  Member,  871. 

CowLES,  Martin  Warren. — Elected 
a  Junior,  461. 

Cox,  D.  H. — Invitation  from,  To  Visit 
Yard  of  Fougner  Shipbuilding 
Company,   121,   144. 

Cox,  David  Jesse. — Elected  an  Asso- 
ciate Member,  874. 

Cox,  William  Junkin. — Elected  a 
Junior,  870. 

Craig,  Robert  Hall. — Elected  an  As- 
sociate Member,  874. 

Craig,  Walter  Dunlap. — Elected  an 
Associate  Member,   460. 

Craigmile,  Charles  James. — Elected 
an  Associate  Member,  874. 

Cram,  Clyde  Maxwell. — Elected  a 
Member,   868. 


Cramer,  William  Nathaniel. — 
Elected  an  Associate  Member, 
410. 

Crane,  A.  S. — Appointed  Teller  to 
Canvass  Ballot  for  Officers,  115, 
131,  150;  On  Committee  to  Rec- 
ommend the  Award  of  Prizes, 
546,   684. 

Crane,  Jacob  Leslie,  Jr. — Trans- 
ferred to  Grade  of  Associate 
Member,  462. 

Craven,  William  Darcy,  Jr. — 
Elected  an  Associate,  881. 

Craver,  Harrison  W. — Letter  from, 
As  Secretary  of  Library  Board, 
Relative  to  Contributions  of 
Books  for  Library  of  University 
of  Louvain,  937. 

Cristal,  Philip  Nahm. — Elected  a 
Junior,  875. 

Critcher,  Alan  Hawes. — Elected  an 
Associate,  875. 

Critzas,  Evangelos  John. — Elected 
a  Junior,  870. 

Crocker,  Herbert  S. — Elected  a 
Vice-President,  122,  149;  On 
Finance  Committee,  129;  On 
Committee  of  Board  of  Direction 
to  Consider  Question  of  Assistant 
Secretary,  130 ;  Presides  at  Meet- 
ing, 172;  On  Committee  on  Hon- 
orary Membership,  682;  On  Com- 
mittee of  Board  of  Direction  to 
Review  Report  of  Committee  on 
Development,  885. 

Croes  Medal.— Award  of,   116,  132. 

Cronholm,  Frederick  N. — Trans- 
ferred to  Grade  of  Member,  871. 

Cross,  William  Clarence. — Elected 
an  Associate  Member,  879. 

Cuba,  Association  of  Members  of 
American  National  Engineering 
Societies  in. — Organization  An- 
nounced, 490. 

Cuba,  National  Census  Board  of. — 
Appointment  of  Engineer  on,  953. 

Cudworth,  Frank  Ezekiel. — Elected 
a  Member,  873. 

Cuff,  James  Edward. — Elected  an 
Associate  Member,  536. 

Culvert  Pipe  Specifications,  Joint 
Committee  on. — Appointment  of 
Representatives  of  Society  on, 
883,   934. 

Cummings,  Robert  A. — Presents 
Progress  Report  of  Special  Com- 


CURRENT 


DAY 


mittee  to  Codify  Present  Practice 
on  Bearing  Value  of  Soils  for 
Foundations,  etc.,  117,  138;  Ap- 
pointed to  Represent  Society  on 
Board  of  Directors  of  American 
Welding  Society,  492,  546;  Dis- 
cussion by,  541,  554;  Report  of. 
To  Board  of  Direction  on  Cere- 
monies at  Dedication  of  Build- 
ings at  Pittsburgh  Experiment 
Station,  886,  935;  Nominated  as 
Vice-President,  972. 

Current  Engineering  Literature,  102, 
279,  394,  445,  5l7,  752,  836,  1021. 

Curtis,  Benjamin  John. — Trans- 
ferred to  Grade  of  Associate 
Member,  544. 

Curtis,  Fayette  S. — Elected  Presi- 
dent, 122,  149;  Presides  at  Meet- 
ings, 122,  289,  412,  540,  550, 
872;  Address  by,  540,  550;  On 
Committee  on  Honorary  Mem- 
bership, 682;  Discussion  by,  872; 
On  John  Fritz  Medal  Board  of 
Award,   887. 

Curtiss,  Grey  Willis. — Elected  an 
Associate  Member,   542. 

Dakin,  Robert  Edward. — Death  an- 
nounced, 120,  144. 

Dalen,  John  Albert. — Elected  an 
Associate  Member,   542. 

Daniells,  Paul  Ashmore. — Elected 
an  Associate  Member,   536. 

Darling,  J.  H. — On  Committee  of 
Arrangements  for  Annual  Con- 
vention, 129,  429,  495;  Letter 
from,  Relative  to  Report  of  Com- 
mittee on  Development,  920. 

Darlington,  Edward  Brinton. — 
Elected  a  Member,  873. 

Davies,  J.  V. — Re-elected  a  Represen- 
tative in  United  Engineering  So- 
ciety, 127;  Discussion  by,  409. 

Davis,  Arthur  P. — On  Library  Com- 
mittee, 129;  Discussion  by,  795; 
Nominated  as  President,  972. 

Davis,  Chester  Birge. — Death  an- 
nounced, 872. 

Davis.  Frank  Hill. — Transferred  to 
Grade  of  Member.  876. 

Davis,  H.  C,  Jr. — Discussion  by,  536. 

Davis,  Raymond  Earl. — Elected  an 
Associate  Member,  536. 

Dawley,  Walter  Mandeville. — 
Elected  a  Member,  460;  On  Com- 


mittee to  Report  on  Stresses  in 
Railroad   Track,    887. 

Day,  Willard  Farnsworth. — Elected 
a  Junior,  870. 

Dean,  Norman  Douglas. — Elected  an 
Associate  Member,  460. 

Deans,  John  Sterling. — Death  an- 
nounced, 2. 

Deans,  John  Sterling,  Jr. — Elected 
an  Associate  Member.  869. 

de  Jongh,  Arthur  Francis. — Trans- 
ferred to  Grade  of  Associate 
Member,  872. 

de  la  Barre,  William. — On  Local 
Committee  of  Arrangements  for 
Annual   Convention,  429,  495. 

Delano,  Edward  Warren. — Elected 
a  Member,  460. 

Delegation  of  American  Engineers  to 
Joint  Engineering  Congress. 
Paris,  1918.— Report  to  Board  of 
Direction  Relative  to  Appoint- 
ment of.  By  Executive  Commit- 
tee, 125;  Action  of  Board  of 
Direction  Relative  to  Resolutions 
of  Duluth  Association  on  Ap- 
pointment of,  125,  198 ;  Addresses 
by,  172;  Report  of,  604. 

De  Leuw,  Charles  Edmund. — Trans- 
ferred to  Grade  of  Associate 
Member,   544. 

Demarest,  Irving. — Elected  an  Asso- 
ciate Member,  879. 

Denham,  Donald  Power. — Death  an- 
nounced, 2. 

Dennett,  Robert  Clark. — Elected  an 
Associate  Member,   542. 

Dennis,  Walter. — Elected  a  Mem- 
ber, 541. 

"Designing  an  Earth  Dam  Having  a 
Gravel  Foundation,  with  the  Re- 
sults Obtained  in  Tests  on  a 
Model",  Awarded  the  Collingwood 
Prize  for  Juniors,  116,  13.3^ 

Detroit  Edison  Fellowship  in  High- 
way Engineering. — Terms  of, 
956. 

"Development  of  New  Jersey's  High- 
way System  and  Its  Relation  to 
Hudson  River  Vehicular  Tunnels- 
and  Ferries",  Address  on,  459. 

Development  of  Professional  Engi- 
neering.— Action  of  Board  of 
Direction  on  Resolutions  of  Kan- 
sas City  Engineering  Society, 
Ohio    Engineering    Society,    and 


DEVELOPMENT 


DEWEY 


Rochester     Engineering     Society 
Relative  to.  466. 
Development  of  the  American  Society 
of  Civil  Engineers,  Committee  on. 
— Progress    Report    of.    117,    141, 

540,  545,  551,  580.  S8J) ;  Action 
of  Board  of  Direction  Relative  to 
Resolntions  of  Duluth  Associa- 
tion and  Other  Local  Associations 
on,  125.  200;  Approval  by -Board 
of  Direction  of  Action  of  Execu- 
tive Committee  Relative  to  Prog 
ress  Report  of,  For  Presentation 
to  Annnal  Convention,  464;  Ap- 
propriation by  Board  of  Direction 
for  Work  of.  466;  Resolutions  of 
Cleveland  Association  Relative  to 
Work  of.  318.  467;  Action  of 
Board  of  Direction  on  Resolutions 
of  Cleveland  Association  Relative 
to  Work  of.  467:  Resolution  of 
Board  of  Direction  Expressing 
Confidence  in  Work  of.  467 ;  INTes- 
sage  from  Board  of  Direction  Ex- 
pressing Sympathy,  etc.  with 
Work  of.  467 ;  Action  by  Southern 
California  Association  Relative 
to  Work  of.  325.  467;  Report  to, 
and  Action  by,  Board  of  Direction 
Relative  to  Action  of  Southern 
California  Association  on  Work 
of,  467 ;  Discussion  on  Report  of. 

541,  552,  878.  920;  Report  of 
Committee  on  Special  Commit- 
tees on  Work  of.  545.  685;  Reso- 
lution of  Board  of  Direction  Rel- 
ative to  Presentation  and  Dis- 
tribution of  Progress  Report  of, 
545;  Resolution  of  Board  of  Di- 
rection Authorizing  Additional 
Meeting  of,  545;  Statement  to, 
and  Action  by.  Board  of  Direction 
Relative  to  Request  to  Add  Ex- 
planatory Matter  to  Progress  Re- 
port of.  545;  Resolution  of  Board 
of  Direction  Authorizing  Addition 
of  Explanatory  IMatter  to  Prog- 
ress Report  of.  545 ;  Resolution  of 
Board  of  Direction  Requesting 
Onward  Bates  to  Continue  as 
Chairman  of,  545;  Annoinice- 
ment  of  September.  1019.  Meet- 
ing of,  700 ;  Appointment  of  Dan- 
iel Bontecou  as  ]\Iember  of.  Ap- 
])roved.  883 :  Resignation  of  C.  ^T. 
Holland  as  Member  ..f.  Aceei)ted, 


883;  Resignation  of  Onward 
Bates  as  Chairman  and  Member 
of.  Accepted.  884;  Report  of,  with 
Letters  on.  Presented  to  Board  of 
Direction,  884;  Appointment  of 
Sub-Committee  on  Budget  by, 
884;  Resolutions  of  Board  of  Di- 
rection on  Report  of,  885 ;  Dis- 
charge of.  885;  Appointment  of 
Committee  of  Board  of  Direction 
to  Review  Report  of,  885;  Let- 
ters Relative  to  Report  of,   920. 

Dewey,  Clarence  Lennon. — Elected 
an  Associate,  881. 

DiAS,  ;Moacyr  Rodrigues. — Elected 
a  Junior.  411. 

DiCKERSOX,  O.  H. — Discussion  by, 
541,  571. 

DiNSMOBE,  Outer  Raymond. — Elected 
an  Associate  Member,  118. 

DiRATS,  Janik  Kevork. — Transferred 
to  Grade  of  Associate  jNlember, 
538. 

Directory,  Professional,  of  Engineers. 
— Resolution  of  C.  E.  Grunsky 
Relative   to   Publication   of,   887. 

DisBRow,  Clarkson  Alcott. — Elected 
a  Member.  873. 

District  of  Columbia  Association. — 
Abstract  of  Minutes  of  JMeetings 
of,  207,  979. 

DiTTOE.  W^iLLiAM  Henry. — Trans- 
ferred to  Grade  of  Member,  871. 

Doane,  Hervey  Kinch. — Elected  an 
Associate  Member,   410. 

Doane,  Ralph  Avard. — Elected  an 
Associate  Member,  860. 

Dobsox,  Adna. — Death  announced, 
538. 

DoBSON,  Gilbert  Colfax. — Trans- 
ferred to  Grade  of  Member.  411. 

DoLAND,  James  Joseph. — Elected  an 
Associate  Member,  874. 

Dotens,  Leonard  S. — Address  by,  1 ; 
Discussion  by,  1. 

Dougan,  William  Thomas. — Death 
announced,  200. 

DouGHER,  William  Edward. — Elected 
an  Associate  ]Member,  874. 

Dougherty,  Nathan  Washington. — 
Elected  an  Associate  Member, 
US. 

Dow.  1';dwix  Arthur. — Transferred 
to  Grade  of  Associate  Member, 
876. 


XX 


DOWD 


EBERHARD 


DowD,  MuNSON  Julius. — Elected  a 
Junior,    119. 

Downs,  William  Smith. — Elected  a 
Member,   873. 

Drake,  Ralph  Edmund. — Transferred 
to  Grade  of  Associate  Member, 
412. 

Dresser,  Elbert  Hermon. — Elected  a 
Member,  868. 

Du  Bois,  Francis  Wheelock. — 
Elected  an  Associate  Member, 
874. 

Dubois,  Gustavo  Adolfo. — Death  an- 
nounced,  123. 

DuBY,  Clarence  Joseph. — Elected  an 
Associate  Member,  879. 

Duckwall,  Anderson  Edward. — 
Elected  an  Associate  Member. 
410. 

DuERR,  Raymond. — Elected  an  Asso- 
ciate Member,   542. 

Dues,  Remittance  of. — Action  of  Exec- 
utive Committee  Relative  to,  Ap- 
proved, 883. 

DuGAN,  Frank  Clarke. — Elected  an 
Associate   Member,   410. 

Duluth  Association. — Action  by  Board 
of  Direction  Relative  to  Resolu- 
tions of,  On  Appointment  of 
Delegates  to  Joint  Engineering 
Congress,  Paris,  125,  198;  Action 
by  Board  of  Direction  Relative  to 
Resolutions  of.  On  Committee  on 
Development,  125,  200;  Abstract 
of  Minutes  of  Meetings  of,  207, 
319,  432,  500,  713,  826,  980;  Ac- 
tion by.  Relative  to  Adoption  by 
Engineering  Council  of  News  Bul- 
letin, 209,  467 ;  Report  to,  and  Ac- 
tion by.  Board  of  Direction  Rela- 
tive to  Action  by.  Recommending 
Adoption  by  Engineering  Council 
of  News  Bulletin,  467. 

Dunham,  H.  F. — Discussion  bv,  1, 
868,  872. 

Dunmire,  Elijah  Herbert. — Trans- 
ferred to  Grade  of  Member,  871. 

Dunn,  Everett  Wesley. — Elected  an 
Associate  Member,    118. 

Dunn,  Gano. — Presides  at  Engineers' 
Symposium,  418. 

Dust  Explosions  and  Fires. — Legisla- 
tion to  Investigate  and  Prevent, 
946. 


Eberhard, Arthur  Charles. — Elected 
a  Junior,  870. 

Eberly,  Clarence  Frederick. — Death 
announced,    120,   144. 

Eckels,  Samuel. — Elected  an  Asso- 
ciate Member,  874. 

Edes,  Edward  Louis. — Elected  an 
Associate  Member,  869. 

Edinburgh,  Scotland,  Electric  Light- 
ing. Committee  of. — Statement 
Relative  to  Bids  for  Machinerv 
for,  964. 

Edison,  Thomas  A. — Abstract  of 
Message  to  Annual  Convention 
of  Edison  Dealers,  on  "Square 
Deal",   694. 

Edison  Medal. — Award  of,   690. 

Education.  See  Engineering  Educa- 
tion. 

Edy,  John  North. — Transferred  to 
Grade  of  Member,  871. 

Ehrenborg.  George  Georgsson. — 
Elected  an  Associate  Member, 
869. 

Elcock,  Charles. — Elected  an  Asso- 
ciate Member,  542. 

11th  Engineers. — Parade  of.  In  New 
York  City,  480;  Col.  Parsons' 
Farewell  Address  to,  689. 

Ellis,  Richard. — Elected  an  Associ- 
ate Member.  542. 

Elston,  Allan  Vaughn. — Elected  an 
Associate   Member,   460. 

Elton,  Herbert  Charles. — Elected 
an  Associate  Member,  874. 

Elwell,  Charles  C. — Elected  a  Di- 
rector, 122,  149;  On  Publication 
Committee,   129. 

Emerson,  Charles  John. — Elected 
an  Associate  Member,   536. 

Emerson,  George  Dana. — Trans- 
ferred to  Grade  of  Member,  461. 

Employment  Bureau,  Engineering 
Societies. — Organization'  of,  14, 
203,  313,  430,  496;  Letters  to 
Governors  of  States  Relative  to 
Work  of,  302 ;  Request  to.  To 
Assist  Joint  Employment  Service 
of  Federal,  State,  and  Civic 
Bodies,  492 ;  Authorization  by 
Board  of  Direction  of  Appropria- 
tion for,  546;  Statement  of  Work 
of,  692,  934;  Report  to  and  Ac- 
tion by,  Board  of  Direction  on 
Resolutions  of  Founder  Societies 
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Finance  Committee  on  Appro- 
priation for  Work  of,  886. 

"Engineering  Activities  of  tlie  Twin 
'cities",  Address  on,  540,  550,  580. 

Engineering.  Advisory.  Committee  of 
State  of  New  York. — Appoint- 
ment of.  311. 

Engineering  Congress,  Java,  1920. — 
Change  of  Time  Announced,  422; 
Appointment  of  John  R.  Freeman 
to  Convev  Salutations  of  Society 
to.  492. 

Engineering  Congress.  Hee  also  Joint 
Engineering  Congress. 

"Engineering  Construction  in  Russia, 
and  General  Conditions  in  That 
Country  from  the  Viewpoint  of 
an  Engineer",  presented  and  dis- 
cussed. 290. 

Engineering  Council. — Appointment 
of  Representatives  of  Society  on. 
125,  464;  Action  of  Board  of 
Direction  Relative  to  Request  of. 
For  Appropriation  for  Work  of 
National  Service  Committee,  126; 
Selects  Personnel  of  Advisory  En- 
gineering Committee  for  New 
York  State,  311;  Urges  Rapid 
Completion  of  Topographic  Map 
of  United  States,  422;  Appoint- 
ment of  A.  S.  Baldwin  to  Rep- 
resent Society  at  Conference 
Called  by  National  Service  Com- 
mittee of.  to  Consider  Establish- 
ment of  National  Department  of 
Public  Works,  464,  492;  Pro- 
spectus of  Work  of  National 
Service  Committee  of,  Presented 
to  Board  of  Direction,  464;  Reso- 
lution of  Board  of  Direction  Ap- 
proving Work  of  National  Serv- 
ice Committee  of.  As  Presented  in 
Prospectus,  464;  Resolution  of, 
Relative  to  Additional  Contribu- 
tion Needed  for  Work  of  National 
Service  Committee  of,  466;  Reso- 
lutions of  Board  of  Direction 
Relative  to  Additional  Contribu- 
tion for  Work  of  National  Service 
Committee  of,  466;  Report  to, 
and  Action  by.  Board  of  Direc- 
tion Relative  to  Action  of  Duluth 
Association  Recommending  Adop- 
tion by,  of  News  Bulletin,  467 ; 
Report  of  Conference  Called  by 
National    Service    Committee    of. 


To  Consider  Establishment  of 
National  Department  of  Public 
Works.  474;  Announces  Estab- 
lishment of  National  Legislative 
and  Departmental  Information 
Service  for  Engineers,  482,  973: 
Activities  of,  698,  929;  Letter 
from  Chairman  of  Committee  on 
Classification  and  Compensation 
of  Engineers  of,  797;  Information 
from  National  Service  Committee 
of,  800,  818,  929;  Letter  to  Presi- 
dent Wilson  from  Chairman  of. 
Urging  Appointment  of  Engineer 
on  Interstate  Commerce  Commis- 
sion, 801;  Statement  of  License 
Committee  of.  On  State  Laws  for 
Licensing  Engineers,  815;  Report 
to,  and  Action  by.  Board  of  Di- 
rection on  Resolutions  of  Founder 
Societies  Finance  Committee  on 
Appropriations  for  Work  of,  886; 
Hearing  of.  Before  National 
Budget" Committee,  929;  Election 
of.  To  Membership  in  U  S.  Cham- 
ber of  Commerce,  930;  Action  by. 
Relative  to  Promotion  of  a  Na- 
tional Department  of  Public 
W^orks,  932;  Letter  from  Chair- 
man of.  Relative  to  Work  of 
American  Association  of  Engi- 
neers, 933. 

Engineering  Delegates.  American,  to 
Joint  Engineering  Congress, 
Paris.  1918.— Report  to  Board  of 
Direction  Relative  to  Appoint- 
ment of.  By  Executive  Commit- 
tee, 125;  Action  of  Board  of  Di- 
rection Relative  to  Resolutions 
of  Duluth  Association  on  Ap- 
pointment of,  125,  198;  Addresses 
by,   172;   Report  of,  604. 

Engineering  Division  of  National  Re- 
search Council. — ^linutes  of 
Meeting  of,  3 ;  Appointment 
Authorized,  and  Appointment  of. 
Representatives  of  Societv  on, 
466,  492,  546;   Aims  of,  476. 

Engineering  Education,  Report  of  Dr. 
Mann  on. — Presented  and  Ac- 
cepted as  Final  Report  of  Special 
Committee  on  Engineering  Edu- 
cation, 116,  134;  Resolution  Rela- 
tive to  Appointment  of  Commit- 
tee to  Secure  Discussion  of.  116, 
136. 
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Engineering  Education,  Special  Com- 
mittee on. — Final  Report  of,  116, 
134;    Discharge   of,    117. 

Engineering  Employees  of  New  York 
State  Public  Service  Commission. 
— Resolutions  of  Board  of  Direc- 
tion Relative  to  Dismissal  of, 
117,  128,  141,  142;  Resolutions 
of  Brooklyn  Engineers  Club 
Relative  to  Dismissal  of,  128, 
141. 

Engineering,  Highway,  Committee  on. 
■ — -Report  of  Committee  on  Special 
Committees  on  Appointment  of, 
545,  687 ;  Appointment  of,  884. 

Engineering  Institute  of  Canada. — 
Letter  from.  Extending  Greetings 
to  Board  of  Direction,   127. 

Engineering  Problems  and  Judging 
Competitions  for  Technological 
Schools,  Committee  on. — Action 
of  Board  of  Direction  Relative  to, 
124;  Report  of  Committee  on 
Special  Committees  on,  545,  687. 

Engineering,  School  of. — Announce- 
ment Relative  to  Establishment 
of.  In  Pennsylvania,  817. 

Engineering  Societies  Employment 
Bureau. — Organization  of,  14, 
203,  313,  430.  496;  Letters  to 
Governors  of  States  Relative  to 
Work  of,  302;  Request  to.  To 
Assist  Joint  Employment  Service 
of  Federal,  State,  and  Civic 
Bodies,  492;  Authorization  by 
Board  of  Direction  of  Appro- 
priation for,  546;  Statement  of 
Work  of,  692,  934;  Report  to.  and 
Action  by.  Board  of  Direction  on 
Resolutions  of  Founder  Societies 
Finance  Committee  on  Appropria- 
tion for  Work  of,  886. 

Engineering  Societies'  Library. — Ac- 
cessions to,  43,  221,  330,  437,  507, 
729,  833,  992;  Resolutions  of  Li- 
brary Board  of  United  Engineer- 
ing Society  Relative  to  Recata- 
loguing  of,  123;  Resolution  of 
Board  of  Direction  Relative  to 
Recataloguing  of,  124;  Appropria- 
tion for  Recataloguing  of.  Ap- 
proved by  Board  of  Direction,  544, 
'681 ;  Report  on.  Of  Library  Com- 
mittee to  Board  of  Direction,  544. 
683;    Resolution  of  Board  of  Di- 


rection Relative  to  Ownership  of 
Books  in.  544. 

Engineers',  Architects',  and  Construc- 
tors' Conference  on  National 
Public  Works. — Appointment  of 
A.  S.  Baldwin  to  Represent  So- 
ciety at,  464,  492;  Report  of 
-5 Work  at,  474;  Resolution  by. 
Relative  to  Topographic  Mapping 
of  the  United  States,  488;  Con- 
tributions from,  941. 

Engineers,  Army. — Work  of.  In 
France,  809. 

Engineers,  Classification  and  Com- 
pensation of.  Committee  of  Engi- 
neering Council  on. — 'Letter  from 
Chairman  of,  797. 

Engineers'  Club. — Resolutions  by, 
On  Death  of  Andrew  Carnegie, 
813. 

Engineers  Corps. — See  United  States, 
Engineers,  Corps  of. 

Engineers,  11th. — Description  of 
Parade  of.  In  New  York  City, 
480;  Col.  Parsons'  Farewell  Ad- 
dress to,   689. 

Engineers,  Etc.,  Conference  on  Busi- 
ness Training  for. — Report  of, 
421,  491,  698;  Appointment  of 
Representative  of  Society  to,  546. 

Engineers,  Licensing  of. — Report  of 
Committee  of  San  Francisco  As- 
sociation on,  6;  Engineers'  Regis- 
tration Act  for  Oregon,  304,  426; 
Discussion  of,  By  Technical  So- 
cieties, 479;  Registration  of 
Professional  Engineers  in  Oregon, 
814;  State  Laws  for,  815;  Pro- 
posed Registration  of  Civil  Engi- 
neers in  England,  962. 

Engineers  of  India. — Movement  to 
Organize  Institution  of,  813. 

Engineers,  Professional  Directory 
of. — Resolution  of  C.  E.  Grunsky 
Relative  to  Publication  of,  887. 

Engineers,  Railway,  Classification 
and  Compensation  of. — Hearing 
by  Board  on  Wages  and  Woiking 
Conditions  of  the  U.  S.  Railroad 
Administration  on,  494. 

Engineers'  Registration  Act  for 
Oregon,  304,  426. 

Engineers'  Service  Bureau,  San  Fran- 
cisco, Cal. — Announcement  Rela- 
tive to,  8. 


ENGINEERS 


FARRIS 


Engineers'  Symposium. — Abstract  of 
Minutes  "of,  418. 

Engineers  Wanted  for  Consular  Ser- 
vice.— Statement  Relative  to, 
951. 

England. — Housing  Problem  in,  961, 
963;  Registration  of  Civil  Engi- 
neers in,  962;  Centralizing  Elec- 
tric Supply  of,  964. 

English  Channel  Tunnel. — Statement 
Relative  to  Studv  of  Plans  for, 
428. 

Epple,  Edward  Charles. — Elected  a 
Member,  410. 

Epstein,  Abraham. — Elected  an  As- 
sociate Member,  536. 

Erickson,  David  Leonard. — Elected 
an  Associate  Member,  869. 

Ericson,  Frederick  Anson. — Elected 
a  Member,  410. 

Erwin,  Martin  Cyral. — Elected  an 
Associate  Member,  869. 

European  Notes,  957. 

Evans,  Joseph  Dean. — ^Address  bv. 
535. 

Everett,  Martin  Ryerson. — Elected 
a  ^Member,  460. 

EvERS,  Ernest. — Elected  an  Associate 
^Member.    118. 

Executive  Committee  of  Board  of 
Direction. — Adoption  of  Annvial 
Report  Prepared  by,  124;  Ap- 
proval of  Minutes  of  Meetings 
of,  124,  883;  Report  of  Secretary 
to  Board  of  Direction  Relative  to 
Appointment  by.  Of  Delegates  to 
Joint  Engineering  Congress  in 
Paris.  125;  Approval  by  Board 
of  Direction  on  Action  of,  Rela- 
tive to  Progress  Report  of  the 
Committee  on  Development  for 
Presentation  to  Annual  Conven- 
tion. 464;  Appointment  by.  Of 
A.  S.  Baldwin  to  Represent  So- 
ciety at  Conference  to  Consider 
Establishment  of  National  De- 
partment of  Public  Works,  464. 

Fales,  Almon  L. — Discussion  by,  1. 
Fallis,  William  Stuart. — Elected  a 

Member.  868. 
Farley,   P.   P. — Appointed   Teller   to 

Canvass  Ballot  for  Officers,   115, 

131,  150. 
Farrington,  Arthur  E. — Elected  an 

Associate  Member,    118. 


Farris,  John. — Transferred  to  Grade 
of  Member,  538. 

Fawley,  James  Linwood. — Elected 
a  Member,  410. 

Federal  Electric  Railways  Commis- 
sion.— Appointment  of  Members 
of,  692. 

Ferebee,  James  Lumsden. — Trans- 
ferred to  Grade  of  Member.  882. 

Ferguson,  Louis  Rapp.  —  Trans- 
ferred to  Grade  of  Member.  8715. 

Fergusson.  Frank  Fairchild. — 
Elected  an  Associate  Member, 
869. 

Febveb,  Arthur  Lee. — Elected  an 
Associate  Member,   537. 

Fichthorn,  Joseph  Hoover. — Elected 
a  Member,  541. 

Finance  Committee. — Statement  by, 
to  Board  of  Direction,  123,  129, 
544,   681;   Appointment  of,   129. 

Finance  Committee  on  Joint  Activi- 
ties, Founder  Societies. — Resolu- 
tion Recommending  Appointment 
of,  546;  Appointment  of  Repre- 
sentatives of  Society  on,  546,  684 ; 
Resolution  by.  Relative  to  Appro- 
priation for  Work  of  American 
Engineering  Standards  Commit- 
tee, 884;  Resolutions  by,  Relative 
to  Appropriation  for  Work  of 
Engineering  Societies  Employ- 
ment Bureau  and  Engineering 
Council,  886. 

FiNEBAUM,  Harry  Jacob. — Elected 
an  Associate  Member,  879. 

FiNESTONE,  Nathaniel. — ^Elected  an 
Associate  Member,  542. 

Fires  and  Dust  Explosions. — Legisla- 
tion to  Investigate  and  Prevent, 
946. 

Fischer,  Andrew,  Jr. — Elected  an 
Associate  Member,  542. 

Fischer,  Walter  Arthur. — Elected 
an  Associate  Member,  542. 

Fishach,  Leyburn  Grier. — Elected 
an  Associate  Member,  410. 

Fisher,  Alfred  Philip. — Elected  an 
Associate  jNIember.  460. 

Fisher,  Chester  Centennial.  — 
Transferred  to  Grade  of  Mem- 
ber, 871. 

Fisher,  Irving. — Abstract  of  State- 
ment by.  Relative  to  New  Price 
Revolution,  •483. 
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FiSKE,  Robert  Seymour. — Elected  an 
Associate  Member,  869. 

Fitch,  Josiah  Huntington.  — 
Elected  a  Member,  536. 

FitzGerald.  Desmond. — Presents  R  - 
port  of  Dr.  Mann  as  Final  Re- 
port of  Special  Committee  on 
Engineering  Education,  116,  134; 
Resolution  by.  Relative  to  Ap- 
pointment of  Committee  to  Se- 
cure Discussion  on  Dr.  Mann's 
Report  on  Engineering  Educa- 
tion, 116,  136. 

Fitzgerald,  James  Henry. — Elected 
an  Associate  Member,  869. 

Fitzgerald,  William  Edward.  — 
Transferred  to  Grade  of  Associ- 
ate Member,  462. 

"Fixed  Ammunition  Loading,  In- 
specting and;  Firing,"  Address 
on,  535. 

Fleming,  Joseph  Hamilton. — Trans- 
ferred to  Grade  of  Member,  461. 

Fleming,  Philip  Bracken. — Elected 
an  Associate  Member,   537. 

Fletcher,  A.  B. — On  Committee  on 
Highway  Engineering.  884. 

Flick,  John  Kramer. — Transferred 
to  Grade  of  Member,  543. 

Flinn,  Alfred  D. — On  Library  Com- 
mittee,  129;    Discussion  by,   868. 

Fogg,  Ralph  Justin. — Elected  an  As- 
sociate Member.  879. 

Folk,  Charles  James. — Elected  an 
Associate  Member,  542. 

FoLLiN,  James  Wightman. — Trans- 
ferred to  Grade  of  Associate 
Member,  538. 

Fontaine,  John  Eaton. — Elected  an 
Associate  Member,  879. 

Ford.  Arthur  Jenkins. — Elected  an 
Associate  Member,    118. 

Ford,  William  Griffing. — Death  an- 
nounced, 796. 

FoRGiE,  James. — Appointed  Teller  to 
Canvass  Ballot  for  Officers,  115, 
131,   150;    Discussion  by,  409. 

Forrest,  Thomas  Edward. — Elected 
a  Member,  873. 

Foster,  James  Apker,  Jr. — Elected 
a  Junior,  537. 

Fouhy,  Michael  Augustin. — Elected 
an  Associate  ]VIember.  869. 

Founder  Societies. — Resolutions  by. 
On  Death  of  Andrew  Carnegie, 
813. 


Founder  Societies  Finance  Committee 
on  Joint  Activities. — Resolution 
Recommending  Appointment  of, 
546;  Appointment  of  Representa- 
tives of  Society  on,  546,  684;  Reso- 
lution by,  Relative  to  Appropria- 
tion for  Work  of  American  Engi- 
neering Standards  Committee, 
884;  Resolutions  by,  Relative  to 
Appropriation  for  Work  of  Engi- 
neering Societies  Employment 
Bureau  and  Engineering  Council, 
886. 

Fountain,  Thomas  Lilly.  —  Trans- 
ferred to  Grade  of  Member,  876. 

Fowler,  Charles  Evan. — Suggestion 
by,  Relative  to  Appointment  of 
Temporary  Committee,  to  Confer 
with  American  Railway  En- 
gineering Association,  on  Adop- 
tion of  New  Column  Formula, 
and  Train  Loadings,  290;  Dis- 
cussion by,  409. 

Fox,  Edwin  Philip. — Elected  an  As- 
sociate ilember,  869. 

Fox,  Ernest  Franz,  Jr.— Elected  an 
Associate  Member.  86!'. 

Fox,  Herman  Henry. — Transferred 
to  Grade  of  Member.  882. 

Fox,  Robert  Lee. — Elected  an  Asso- 
ciate  Member.   542. 

Fox,  Robert  Myron. — Elected  an  As- 
ciate  Member,   118. 

France,  Reconstruction  Work  in. — 
Addresses  by  American  Engineers 
Appointed  to  Aid  in,  172;  Re- 
port of  Delegation  of  American 
Engineers  Appointed  to  Aid  in, 
604;  American  Firm  to  Rebuild 
Nancv.  691;  Exhibition  Relative 
to,  960. 

France,  Tunnel  Commission  of. — 
Statement  of  Work  of,  428. 

Franco-American.  Engineering  Com- 
mittee, Committee  on  Organiza- 
tion of. — Report  of.  To  Board  of 
Direction,  546. 

Franco-American  Engineering  Com- 
mittee, Permanent.  —  Appoint- 
ment of  Members  of,  886,  938. 

Frankland,  F.  H. — Discussion  by, 
795. 

Freeman,  John  R. — Appointed  to 
Convey  Salutations  of  Society  to 
Engineering  Congress  in  Java, 
492. 

Freeman,  Milton  Harvey. — Trans- 
ferred to  Grade  of  Member,  871. 
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Freeman,  Ralph. — Elected  a  .Mem- 
ber, 410. 

Fretz,  Edjiond  Anthony.  —  Trans- 
ferped  to  Grade  of  Associate 
Member,  538. 

Frew,  Archibald  Smith. — Death  an- 
nounced. .877. 

Fry.  a.  B.— Di.scussion  by,   868,  879. 

FuciK,  Edward  James. — Transferred 
to  Grade  of  ^Member.  871. 

Fuller.  George  W. — Address  .by,  A.s 
Delegate  to  Joint  Engineering 
Congress,  Paris,  183;  On  Advi- 
sory Engineering  Committee  for 
New  York  State,  311;  Discussion 
by,  413,  867. 

Gage.    Howard    Elmer. — Elected    an 

A.ssoeiate  Member.  87!'. 
Gage,     Ralph     Hawes. — Elected     a 

jMember,    118. 
Gallagher,      Herbert      Morgan.  — 

Elected     an     Associate     Member, 

542. 
Gamsu,  Frederick  Conrad. — Elected 

a  Junior,  543. 
Gardner,  Leroy  Ernest. — Elected  an 

Associate   Member,   460. 
Garland,    Eldon    Addison. — Elected 

an  Atssociate  Member.  879. 
Garrigues,  Henry  Haydock. — Trans- 
ferred to  Grade  of  ^lember,  871. 
Gaston,   Francisco. — Appointed  En- 
gineering       Representative        on 

Cuban    National    Census    Board, 

953. 
Gates,  Geoece  Williaji. — Elected  an 

Associate  Member,   542. 
Gault,  John  James. — Transferred  to 

Grade  of  Associate  Member,  538. 
Gaylord,  Ralph  Welles.  —  Elected 

an  Associate  IVfember,  118. 
Gearhart,    Orval    Lee. — Elected    an 

Associate  Member,  542. 
Geer,    Harvey    Mosher. — Death    an- 
nounced,  413. 
Geraghty,    Leo    Matthew. — Elected 

an  Associate  Member,  874. 
Gerrish,      Herbert      Thurston.   — 

Elected     an     Associate     Member, 

874. 
Geupel,    Carl   Martin. — Elected    an 

Associate  Member,  874. 
GiBBS,     William     Wetmore. — ^Death 

announced,    123. 
Gillean,    Charles   Henby   Howard. 

Death  announced,   120,   144. 


Gil. man.  Charies. — On  Committee  of 
Arrangements  for  Ajinual  .Meet- 
ing. 972. 

Oilman,  Charles  Edward. — Trans- 
ferred to  Grade  of  Member,  543. 

Glaeser,  Frederick. — Elected  an  As- 
sociate Member,  537. 

Glaettli,  John,  Jr. — Elected  an  As- 
sociate  Member,   542. 

G laser,  Samuel  Jack. — Elected  a 
Junior,  461. 

Gi.EssxER,  Maurice  David. — Elected 
a    Junior,    119. 

GocHNAUER,  Harry  Wallis. — Elected 
an  Associate  Member,  8li!). 

Godfrey,  Edward. — Discussion  by, 
463. 

GoETHALS,  George  W. — Awarded  the 
John    Fritz    Medal,    198. 

Goldsmith,  Clarence.  —  Discussion 
by,  413. 

GoMPERS,  Samuel. — Letter  from,  878. 

Good  ALE,  Harry  Jocelyn. — Elected 
an  Associate  Member,  879. 

Goodell,   J.   M. — Discussion    by.   879. 

Goodkind,  Morris. — Elected  an  As- 
sociate  Member,    118. 

Goodman,  Charles. — Transferred  to 
Grade   of  Member,   461. 

Goriachkovsky,  Vladimir. — Address 
by.  290;   Elected  a  ^Member.  879. 

Gorman,  Frank  Lee. — Elected  a 
Member,  868. 

Gottheim,  Irving. — Elected  an  As- 
sociate Member,  869. 

"Government  War  Construction  Work" 
in  the  United  States,"  Address 
on.  151,  164. 

Graham,  Dale  Janverin. — Elected 
an  Associate  Member,  869. 

Graham,  Roland  Russell. — Trans- 
ferred to  Grade  of  Associate 
Member,  544. 

Gbannis,  James  Kidwell. — Trans- 
ferred to  Grade  of  Associate 
Member,  462. 

Grathwol,  Henry  Jacob. — Elected 
an  Associate  Member,  874. 

Graves,  Walter  Hayden. — Death 
announced,  877. 

Gray,  Bernard  Elbert. — Elected  an 
Associate  Member,  880. 

Gray,  Edwin  Dwight  Allemand. — 
Elected  an  Associate  Member, 
874. 


GREEN 


GUNBY 


Green,  Frederick  William. — Trans- 
ferred to  Grade  of  Member,  882. 

Green,  Grover  Cleveland. — Elected 
an   Associate    Member,    542. 

Green,  Roy  Melvin. — Elected  an 
Associate  Member,   880. 

Greene,  Cakleton. — Nominated  as 
Director,  973. 

Greene,  Frederick  Stuart.  —  Ap- 
pointed State  Highway  Commis- 
sioner for  New  York,  312;  Ap- 
points Deputy  State  Highway 
Commissioners,   481. 

Greene,  Russell  de  Costa. — Trans- 
ferred to  Grade  of  Member,  411. 

Greenleae,  Donald  Leal. — Elected 
an  Associate  Member,  880. 

Greenough,  Maurice  Brown. — 
Elected  an  Associate  Member, 
869. 

Greenway,  John  Owen. — Transferred 
to  Grade  of  Member,  871. 

Gregory,  John  H. — Resignation  Ac- 
cepted, As  Member  of  American 
Engineering  Standards  Commit- 
tee, 126. 

Greiner,  J.  E. — Discussion  by,  290; 
On  Committee  Appointed  to  Con- 
fer with  Committee  on  Iron  and  ' 
Steel  Structures  of  American 
Railway  Engineering  Association, 
468. 

Greydanus,  Sytze  Elo. — Elected  an 
Associate  Member,  869. 

Grier,  Arthur  Jay. — Elected  a  Mem- 
ber. 541. 

Griffin.  E.  Ray. — Elected  an  Asso- 
ciate INlember,  542. 

Griffith,  James  Rinaldo. — Elected 
an   Associate   Member,   537. 

Groothoff,  Arnold. — Elected  an  As- 
sociate  Member,    410. 

Grumm,  Fred  Justus. — Elected  an 
Associate   Member,   118. 

Grunsky,  C.  E. — Elected  a  Director, 
122,  149;  Resolution  by,  Relative 
to  Publication  of  Professional  Di- 
rectory of  Engineers,  887. 

Grupe,  Edgar  Young,  Jr. — Elected  a 
Junior,  461. 

Guest,  John  Henry. — Elected  a 
Junior,   461. 

Guevara  i  Morales,  Luis  Ale.tan- 
DRE. — Elected  an  Associate  Mem- 
ber, 869. 


GuNBY,  Frank  McClellan. — Elected 

a   Member,   536. 
GusTiN,    Lester    Carlisle. — Elected 

an   Associate  Member,   537. 

Haasis,  Cuthbert  Wead. — Elected 
an  Associate  Member,   410. 

Haberle,  Edward  Louis. — Trans- 
ferred to  Grade  of  Associate 
Member,    120. 

Habicht,  George  Conrad. — Elected 
an   Associate   ^Member,   869. 

Hackenberg,  James  Osberne. — 
Elected  an  Associate  Member, 
118. 

Hadwen,  T.  L.  B. — Appointed  to  Rep- 
resent Society  on  Joint  Commit- 
tee on  Culvert  Pipe  Specifications, 
883,  934. 

Haefner,  Carl  William. — Elected 
an  Associate  Member,  869. 

Haehl,  H.  L. — On  Nominating  Com- 
mittee,  116,   128,   134. 

Hainaut,  Belgium,  Province  of. — 
Damage  and  Reconstruction 
Work  in,  958. 

Halcombe,  Norman  Marshall. — 
Death    announced,    412. 

Hale,  George  Ellert. — Honors  for, 
688. 

Hale.  Herbert  M. — On  Programme 
Committee  for  Second  Meeting 
of  Each  Month,  884,  938. 

Hall,  John  L. — Discussion  by,  541, 
555.   561. 

Hall,  John  Wendell. — Elected  an 
Associate  Member.  869. 

Hall,  Samuel  Prescott. — Elected  a 
Member,   118. 

Halpern,  Michael. — Elected  an  As- 
sociate Member,  874. 

Halstead,  George  Elias. — Trans- 
ferred to  Grade  of  Member,  882. 

Ham,  Roscoe  Conkling. — Elected  an 
Associate  Member,   542. 

Hamlin,  Ralph. — Transferred  to 
Grade  of  Member,  876. 

Hammel,  Edward  F. — Discussion  by, 
795;  Transferred  to  Grade  of 
Member,  882. 

Hand,  George  Trowbridge. — Elected 
a  Member,  536. 

Hanger,  Kenneth  Harrow. — Elected 
an  Associate  Member,   542. 

Hannaman,  Donald  Armstrong. — 
Elected  an  Associate  Member,  880. 


HANNUM 


HAUKE 


IIA^■xl•M,  William. — Elected  an  As- 
sociate Member,  880. 
Hansel,  Charles. — Resolution  by. 
Relative  to  Plan  for  Financing 
Work  of  National  Service  Com- 
mittee, 122,  147;  Discussion  by, 
541,  567,  878;  Letter  from,  Rel- 
ative to  Report  of  Committee  on 
Development,  884,  921;  On  Sub- 
Committee  on  Budget  of  Commit- 
tee on  Development,  885. 

Hanselman,  William  Louis. — 
Elected  a  Junior.  41 1. 

Hansen,  Hans  Jorgen. — Elected  a 
Member,    410. 

Hanson.  Fred  Ernest. — Elected  an 
Associate   Member.   537. 

Hardee,  William  Joseph. — Death 
announced,  2. 

Harding,  Edward  Crittenden,  Jr. — 
Transferred  to  Grade  of  Asso- 
ciate Member,   120. 

Harding,  Sidney  Twichell. — Trans- 
ferred to  Grade  of  Member,  876. 

Hardy,  Harry. — Deatli  announced. 
796. 

Haegis,  Andrew  Broadus. — Elected 
an  Associate  Member.  869. 

Harkness,  Andrew  Harkness. — 
Elected  a  Member,  541. 

Harman,  John  James. — Elected  a 
Member,  460. 

Harn,  John  Edwin. — Elected  a 
Junior,    537. 

Harper,  Walter  R. — -Invitation  from, 
to  Attend  Launching  of  Ship, 
Polias,  536. 

Harris,  Frank  William. — Elected 
an   Associate  Member,   537. 

Harrison,  Randolph. — Elected  an 
Associate   Member,    537. 

Harktssox.  Gerardu.s. — Elected  an 
Associate  Member,   118. 

Hart.  Arthur  John. — Elected  an  As- 
sociate Member,  874. 

Hartman,  John  James. — Elected  a 
Junior.  875. 

Harvie.  Henry. — Elected  an  Asso- 
ciate  Member,   537. 

Hastie,  Frank  Bowman.— Elected  a 
Junior,  875. 

Hatt.  W.  K.^ — On  Joint  Committee  to 
Formulate  Specifications  for  Re- 
inforced Concrete.  934. 

Hatton,  T.  C. — Discussion  by,  541, 
564. 


Hauke,      Charles      Royce. — Trans- 
ferred    to     Grade     of     Associate 
Member,  462. 
Haven,    William    Appleton. — Death 

announced.   120,   144. 
Havens,   Harry   Lucas. — Elected   an 

Associate   Member,   460. 
Haviland,     Arthur.  —  Death     an- 
nounced,  796. 
Hawgood,  Harry. — Appointed   Chair- 
man of  Local    Committee   of  Ar- 
rangements for  1920  Annual  Con- 
vention, 887. 
Hay,     William    Wren. — Elected    an 

Associate  Member,  874. 
Hayden,  Frank  Demetrius. — Trans- 
ferred to  Grade  of  Member,  538. 
Haydock,  Winters. — Elected  a  Mem- 
ber, 536. 
Hayes,    Luke    Joseph. — Transferred 

to  Grade  of  Member,   543. 
Haynes,     Harwood     Syme. — Elected 

an  Associate  Member,   542. 
Hays,   James   B. — Awarded   the  Col- 
lingwood  Prize  for  Juniors,   116,' 
133;     Transferred    to     Grade     of 
Associate  Member,  882. 
Hazen,      John      Vose. — Death      an- 
nounced, 877. 
Hazlehurst,   James   Nisbet. — Death 

announced,   412. 
Hearn,       Richard       Lankaster. — 
Elected     an    Associate     Member, 
537. 
Hechmer,     Carl    Adam. — Elected    a 

Junior,  875. 
Heffelfingee,    John    Milton,    Jr. — 
Transferred    to    Grade    of    Asso- 
ciate Member,  882. 
Heidel,     Charles     Sumner. — Trans- 
ferred    to     Grade     of     Associate 
Member,  876. 
Hein,   Peter  Leo. — Elected   an  Asso- 
ciate  Member,   542. 
Heiser,      Alfred      Brackenridge. — 
Transferred    to    Grade    of    Mem- 
ber,  543. 
Heiser,     W^illiam     Joseph. — Trans- 
ferred    to     Grade     of     Associate 
Member,  876. 
Helm.  Frank. — Transferred  to  Grade 

of  Associate  Member,   120. 
Henderson.       Joseph       Newcom. — 
Elected     an     Associate    Member, 
411. 


HENDEIE 

Hendeie,  John  Gibson. — Transferred 

to  Grade  of  Member,  538;  Death 

announced,    796. 
Henley,     Robert     Dwiggins     Mon- 

TEiTH. — Death     announced,     796. 
Hennebique,  Jules  Joseph. — Elected 

a  Member,  536. 
Henny,    David    Christiaan. — Nomi- 
nated as  Director,  973. 
Henrici,       Frederick       William. — 

Elected  a  Member,   873. 
Henry,    John    Bernard. — Elected    a 

Junior,  881. 
Henry,  Wesley  Lawrence. — Elected 

an  Associate  Member,  869. 
Herman,     Ralph     Emerson,     Jr. — • 

Elected  an  Associate  Member,  460. 
Herschel,  Clemens. — On  Committee 

on   Honorary   Membership,    682. 
Hershey,  Joseph  William. — Elected 

a  Member,   879. 
Hess,  John  Strider.— Transferred  to 

Grade  of  Member,  543. 
Hesselberger,    Milton. — Elected    an 

Associate  Member,  411. 
Hession,    John    Henry. — Elected   an 

Associate  Member,  542. 
Hesterly,    Homer    Wynne. — Elected 

an  Associate  Member,  874. 
Hewes,  Laurence  Ilsley. — Elected  a 

Member,  873. 
Heywood,   Gene  Bryant. — Elected  a 

Junior,  543. 
Hicks,     John     Robert. — Elected     a 

Member,  879. 
Hicks,     Preston     Thomas. — Elected 

an  Associate  Member,  542. 
HiGGS,    James    Allan,    Jr. — Elected 

an  Associate  Member,  874. 
Hight,  William  Clarence. — Elected 

an  Associate  Member,  411. 
Highway    Engineering.  —  Fellowships 

in,  956. 
Highway     Construction     in    Texas. — 

Statement  Relative   to,   427. 
Highway  Engineering,  Committee  on. 

— Report  of  Committee  on  Special 

Committees   on   Appointment   of, 

545,    687;    Appointment   of,    884, 

993. 
Hill.,  Nicholas    S.,    Jr. — Discussion 

by,  1. 
Hill,    Norman    Haden. — Elected    an 

Associate  Member.  118. 
Himes,    Albert    James. — Death    an- 
nounced, 883. 


HITCHCOCK 

Hitchcock,  Arthur  Beers. — Elected 
an  Associate  Member,  542. 

Hodgdon,  Benjamin  Alexander. — 
Transferred  to  Grade  of  Member, 
119. 

Hodgman,  Bert  Bradley. — Elected  a 
Member,  879. 

Hodgson,  Carey  Vandervort. — 
Elected  a  Member,  879. 

HoFF,  Frank  Warne. — Elected  an 
Associate   Member,   542. 

Hogan,  Francis  Vincent. — Elected 
an  Associate  Member,  874. 

Hogg,  Thomas  Henry. — Elected  a 
Member,  879. 

Holborn,  Lewis  Adams. — Trans- 
ferred to  Grade  of  Associate 
Member,   538. 

Holland,  Arthur  Francis. — Elected 
an  Associate  Member,  874. 

Holland,  C.  ]M. — Resignation  of.  As 
Member  of  Committee  on  Develop- 
ment Accepted,  883. 

Holland,  Leon  Lynwood. — -Elected  a 
Member,  879. 

Hollister,  Solomon  Cady. — Elected 
an  Associate  Member,  537. 

HoNEYMAN,  Bruce  Ritchie.— Death 
announced,  2. 

Honorary  Membership,  Committee  on. 
— Resolution  of  Board  of  Direc- 
tion Authorizing  Appointment  of, 
547;   Appointment  of,  682. 

Hoover,  Herbert  Clark. — Presented 
with  the  Washington  Award,  13, 
198;  Account  of  Dinner  to.  By 
American  Institute  of  Mining 
and  Metallurgical  Engineers,  954. 

Hopkins,  Allan  Valentine. — 
Elected  a  Junior,  881. 

Hopkins,  John  Thomas. — Elected  an 
Associate  Member,  542. 

Horn,  Frank  Churchill. — Death  an- 
nounced, 290. 

Horton,  John  William. — Death  an- 
nounced, 121,  144. 

House,  F.  E. — On  Local  Committee 
of  Arrangements  for  Annual  Con- 
vention, 429,  495. 

Housing  Problem  in  England. — State- 
ment Relative  to,  961. 

HoYT,  JoHX  Clayton. — Nominated  as 
Director,  973. 

HoYT,  W.  H. — ^On  Local  Committee 
of  Arrangements  for  Annual  Con- 
vention, 429,  495. 


HSIEH 


HYDE 


HsiEH,  Ernest  Shenqtsu. — Elected 
a  Junior,  870. 

Hudson,  Clarence  Walter. — Nomi- 
nated as  Director,  973. 

Hudson  Tunnel.  See  New  York-New 
Jersey   Vehicular   Tunnel. 

Hughes,  Charles  Warren. — Elected 
an  Associate  Member,  537. 

Huie,  Irving  V.  A. — ^Appointed  Dep- 
uty State  Highway  Commissioner 
of  "New  York,  48 1! 

Hull,  William  Deloney. — Elected  an 
Associate  Member,  411. 

Hulsart,  C.  Raymond. — On  Pro- 
gramme Committee  for  Second 
Meeting  of  Each  Month,  884,  938. 

Humphrey,  Richard  L. — Discussion 
by,  541,  557;  On  Sub-Committee 
on  Budget  of  Committee  on  De- 
velopment, 885. 

Hunt,  Andrew  M. — On  Publication 
Committee,  129;  Address  by,  As 
Delegate  to  Joint  Engineering 
Congress,  Parisj  189. 

Hunt,  Charles  Warren. — Appoint- 
ment of,  and  Resignation  of.  As 
Representative  of  Society  on  Com- 
mittee on  Technical  Symbols,  127  ; 
Elected  Secretary,  129;  On 
Library  Committee,  129;  On 
Committee  of  Arrangements  for 
Annual  Convention,  129,  429, 
495;  Discussion  by,  539,  541,  877, 
879 ;  Appointment  of,  As  Repre- 
sentative of  Society  on  Founder 
Societies'  Finance  Committee  on 
Joint  Activities,  546,  684;  On 
Programme  Committee  for 
Second  Meeting  of  Each  Month, 
884,  938;  On  Committee  of  Ar- 
rangements for  Annual  Meeting, 
972. 

Hunt,  Harry  Hauver. — Elected  an 
Associate,  881. 

Hunt,  Horace  Sinclair. — Trans- 
ferred to  Grade  of  Member.  462. 

Hunt,  Robert  W. — Eightieth  Birth- 
day Anniversary  Celebrated,  10. 

Hunt,  Rurus  Cameron. — Death  an- 
nounced, 289. 

Huntley,  Lee  Harvey. — Elected  an 
Associate  Member,  537. 

HussEY,  Laurence. — Elected  an  As- 
sociate Member,  118. 

HuTTON,  Harold  Stephens. — Elected 
a  Junior.  881. 


Hyde,  Charles  Oilman. — Appointed 
Consulting  Engineer  on  Filtra- 
tion Plant  for  Sacramento,  Cal., 
682. 

Ibarguen  y  Pi,  Alberto  Angel. — 
Transferred  to  Grade  of  Member, 
544. 

Illinois  Association. — Abstract  of 
Minutes  of  Meetings  of,  320,  715. 

India,  Engineers  of. — Movement  to 
Organize   Institution   of,   813. 

Industrial  Board  of  Department  of 
Commerce. — Statement  Relative 
to  Organization  of,  425. 

Information  Service,  National  Legis- 
lative and  Departmental. — Estab- 
lishment of.  For  Engineers,  482, 
973. 

International    Engineering"   Congress, 

,     1904. — Report     of     Secretary     to 

Board    of    Direction    Relative    to 

Disposal  of  Copies  of  Papers  of, 

128. 

International  Railway  Congress  As- 
sociation.— Statement  Relative 
to  Origin,  Work,  etc.,  of,  926. 

Interstate  Commerce  Commission.  See 
United  States  Interstate  Com- 
merce Commission. 

Iron  and  Steel  Structures,  Commit- 
tee on,  Of  American  Railway  En- 
gineering Association. — Appoint- 
ment of  Committee  to  Confer 
with,  468. 

Irwin,  William  Clark. — Elected  an 
Associate,  543. 

Items  of  Interest,  3,  172,  299,  418, 
469,  681,  797,  926. 

Jackson,  James  Granbery. — Elected 
a  Member,  873. 

Jackson,  William. — Elected  an  As- 
sociate Member,  880. 

Jacobs,  Charles  Mattathias. — 
Death  announced,  872. 

Jacobs,  Nathan  Bernd. — Trans- 
ferred to  Grade  of  Associate 
Member,   462. 

Jacobs,  Robert  Hyde. — Transferred 
to  Grade  of  Member,  544. 

Jacobson,  Carl  Joseph. — Elected  an 
Associate  Member,    869. 

Jameson,  Robert  Olen. — Elected  an 
Associate  Member,  411. 


JAVA 


JOIXT 


Java.  Engineering  Congress,  1920. — 
Cliange  of  Time  Announced,  422; 
Appointment  of  John  R.  Freeman 
to  Convey  Salutations  of  Society 
to,  492. 

Jaycox,  Thomas  Willia;m. — Death 
announced,  877. 

,Teme.  Tien  Yow. — Death  announced. 
463,  475. 

Jenkins,  J.  B. — On  Committee  to  Re- 
port on  Stresses  in  Railroad 
Track,  887. 

Jenny,  Louis  Alfred. — •Elected  an 
Associate  Member,  874. 

Jensen,  Christian  Peter. — Trans- 
ferred to  C4rade  of  Member.  870. 

Jervis,  Charles  Miller. — Elected  an 
Associate  Member,  411. 

.Jessup,  Walter  Edgar.— Transferred 
to  Grade  of  Associate  Member, 
872. 

Jewell,  John  Lester. — Elected  an 
Associate  ]\lember,  880. 

John  Fritz  Medal.— Award  of.  198, 
303;  Recipients  of,  198,  303;  Ap- 
pointment of  Representative  of 
Society  on  Board  of  Award  of. 
887. 

Johnson,"  Arthur  Albert. — Elected 
a  Member,  118. 

Johnson,  David  Terrill. — Elected 
a  Junior,  881. 

Johnson,  Frank  Arthur. — Elected 
an  Associate  Member,  880. 

Johnson,  •  Harold  Sucese. — Elected 
an  Associate  Member,   537. 

Johnson,  John  Monroe. — Trans- 
ferred to  Grade  of  Member,  544. 

Johnson,  Nathan  C. — Address  bv, 
289. 

Johnston,  John  Wallace. — Elected 
an  Associate  Member,  542. 

Joint  Activities,  Founder  Societies' 
Finance  Committee  on. — Resolu- 
tion Recommending  Appointment 
of,  546;  Ap])()intniont  of,  54(). 
684;  Resolution  l)y,  Relative 
to  Appropriation  for  Work  of 
American  Engineering  Standards 
Committee.  884:  Resolutions  by. 
Relative  to  Appropriation  for 
Work  of  Engineering  Societies 
Employment  Bureau  and  Engi- 
neering Council,  886. 

Joint  Committee  on  Culvert  Pipe 
Specifications.  —  .\ppointnieiit    of 


Representatives  of  Societv  on, 
883,  934. 

Joint  Committee  to  Formulate  Speci- 
fications for  Reinforced  Concrete. 
— ^Appointment  of  Representa- 
tives of  Society  on.  Authorized, 
885;  Appointment  of,  934. 

Joint  Conference  Committee. — Mile- 
age for  Members  of,  885. 

.Trjint  Engineering  Congress,  Paris, 
1918.— Report  to  Board  of  Di- 
rection Relative  to  Appointment 
of  Delegates  to,  By  Executive 
Committee,  125;  Action  of  Board 
of  Direction  Relative  to  Resolu- 
tions of  Duluth  Association  on 
Appointment  of  Delegates  to, 
■  125,  198;  Addresses  by  American 
Engineering  Delegates  to,  172; 
Report  of  Delegation  of  American 
Engineers  to,   604. 

JoLLEY,  Harold  Dean. — Elected  an 
Associate  Member,  118. 

Jones,  Alfred. — Elected  an  Associate 
Member,  880. 

Jones,  Charles  West. — Elected  a 
Junior,  870. 

Jones,  Grandville  Reynard. — Death 
announced,   121.    144. 

Jones,  Lewis  Allen. — Transferred 
to  Grade  of  Member,  876. 

Jones,  Owen  Robert. — .Elected  an 
Associate  Member,  880. 

Jones.  W.  N. — On  Local  Committee 
of  Arrangements  for  Annual  Con- 
vention, 429,  495. 

Jones-Reavis  Bill  to  Create  a  Na- 
tional Department  of  Public 
»     Works. — Explanation   of.  941. 

Jordan,  Thomas  Arthur. — Elected 
a   Member.   410. 

JORGENSEN,  L.  R. — Awarded  the  Nor- 
man Medal,   116,   132. 

Joy,  Thomas  Hitchcock. — Elected  a 
Member,  873. 

Jung,  John  Frederick. — Elected  an 
Associate   Member,   118. 

Junkersfeld,  Peter. — Elected  a 
Member.  541. 

Just,  George  Alexander. — Death 
announced,    120,    144. 

Kackley,  Walter  John. — Trans- 
ferred to  Grade  of  Member,  871. 

Kahlert,  Ernest  Dottglas. — Elected 
an  Associate  Member,  869. 


KALLASCH 


KINSEY 


Kallasch,  Winfred  Miller. — Trans- 
ferred to  Grade  of  Member,  412. 

Kane,  Wallace  Byrne. — Elected  a 
Junior,  537. 

Kansas  City  Engineering  Society. — 
Action  of  Board  of  Direction  on 
Resolutions  by,  On  Development 
of  Professional  Engineering,  466. 

Kassebauae,  Fkb:i)erick  William, 
Jr. — Transferred  to  Grade  of 
Member,  538. 

Keith,  Eraser  S. — Correspondence 
with,   541,   573,   574. 

Keith,  H.  C— Discussion  by,  122,879. 

Kj:llogg,  Joseph  A. — Appointed  New 
York  State  Public  Service  Com- 
missioner,  492. 

Kellogg,  Norman  Benjamin. — 
Death  announced,  463. 

Kelly,  Cassius  William. — Death 
announced,   2. 

Kelly,  Edward  Joseph. — Elected  a 
Member,  541. 

Kelly,  Harry  Joseph. — Elected  an 
Associate  Meml)or,  869. 

Kelly,  Prescott  Vail. — Elected  an 
Associate   Member,   537. 

Kemmler,  Edward  Albert. — Elected 
a  Member,  536. 

Ketchum,  Milo  S. — 'On  Finance  Com- 
mittee, 129. 

Kjeys,  Edward  Allen. — Transferred 
to  Grade  of  Member,  871. 

Kiel,  Frank  Burdette. — Elected  an 
Associate  Member,  880. 

KiMBRELL,  Geary. — Elected  an  As- 
sociate Member,  542. 

Kinch,  Mason  Hill. — Elected  a 
Junior,  881. 

Kixdrick,  Alpha  Harney. — Elected 
an  Associate  Member,  874. 

King,  Frank  Elmer. — Elected  an  As- 
sociate Member,  880. 

King.  Max  Werner. — Elected  a 
Member,   536. 

King,  Tao. — Transferred  to  Grade  of 
Associate  Member,  882. 

King,  Walter  Jacob. — Elected  an 
Associate  Member,  874. 

Kingsley,  Marvin  Watson. — Death 
announced,  123. 

Kingsley,  Moses  Leland. — Elected 
a  Member,  410. 

Kinnear,  Lawrence  Wilson. — 
Transferred  to  Grade  of  Asso- 
ciate Member,  876. 


KiNSEY,  William  Ambrose. — Trans- 
ferred to  Grade  of  Member,  462. 

Kirkham,  John  Edward. — Trans- 
ferred to  Grade  of  Member,  544. 

Kirstein,  Paul  Robert. — Death  an- 
nounced, 462. 

Kittredge,  G.  W. — Discussion  by, 
122. 

Knight,  Alexander  Clinton. — 
Elected  an  Associate  Member, 
880. 

Kniskern,  Phillip  Wheeler. — 
Transferred  to  Grade  of  Asso- 
ciate Member,   544. 

Knoph,  Olaf  Ingvald. — Elected  a 
Member,  873. 

Knowles,  Charles  H. — Death  an- 
nounced,  290. 

Knowles,  James  Henry. — Elected  a 
Member,  873. 

Knowles,  Morris. — Discussion  by, 
413. 

Knox,  Robert  Maurice. — Elected  an 
Associate  Member,  880. 

Koch,  Oscar  Henry. — Elected  an 
Associate  Member,  460. 

Kramer,  Hans. — Elected  a  Junior, 
881. 

Kranz,  Henry  Hugo.— Elected  an 
Associate  Member,  880. 

KuBiTZ,  Fritz. — Elected  an  Associate 
Member,  880. 

KucHAR,  Frank  Miles. — Transferred 
to  Grade  of  Associate  Member, 
120. 

KucHAR,  Joseph  Jaromir. — Elected 
a  Junior,   543. 

KuNZ,  George  F. — On  Advisory  En- 
gineering Committee  for  New 
York    State,    311. 

KuPEC,  William  Joseph. — ^Elected  a 
Junior,  870. 

Kurtz,  Ford. — Elected  a  Member,  879. 

Kyle,  Ralph  Briggs.  —  Transferred 
to  Grade  of  Member,  876. 

IjAboon,  John  Francis.— Elected  an 
Associate  Member,  460. 

Labor,  American  Federation  of. — 
Resolution  by.  Relative  to  Labor 
and  Scientific  Research,  696;  Let- 
ter from  President  of,  878. 

Lacy,  Lester  Holcomb. — Elected  an 
Associate  Member,  869. 

LXmb,  Ernest  AvERY.^Transfcrred 
to  Grade  of  Member,  871. 


XXXII 


LAMB 


LEE 


Lamb,  Sydney  Bishop. — Transferred  , 
to  Grade  of  Associate  Member, 
544. 

Lambert,  Byron  James. — Trans- 
ferred to  Grade  of  Member,  871. 

Lamme,  Benjamin  G. — Awarded  the 
Edison  Medal,   690. 

Lancaster,  William  Louis. — Elected 
a  Member,   868. 

Lane,  Emory  Wilson. — Transferred 
to  Grade  of  Associate  Member, 
462. 

Lane,  Franklin  K. — Letter  of.  In 
Reply  to  Letter  of  M.  0.  Leigh- 
ton  on  Completion  of  Topo- 
graphic Map  of  the  United 
States,  487. 

Lange,  William  Herbert. — Elected 
an  Associate  Member,  869. 

Langfitt,  W.  C. — Discussion  by,  873. 

Langthorn,  Jacob  S. — Elected  a  Di- 
rector, 122,  149;  On  Publication 
Committee,  129. 

Lansdale,  John.  —  Transferred  to 
Grade  of  Member,  462. 

Larkin,  Edward  Leo. — Elected  an 
Associate  Member,  118. 

La  Rue,  Eugene  Clyde. — Transferred 
to  Grade  of  Member,  544. 

Latenseb,  John,  Jr. — Elected  an 
Associate  Member,  460. 

Latey,    H.    N. — Report    to    Board    of 
.   Direction    on    Appropriation    for 
Work    of   American    Engineering 
Standards   Committee.    884. 

Latimer,  Claude  Alfred. — Trans- 
ferred to  Grade  of  Associate 
Member.  876. 

Laub,  Hermann. — Death  announced,  2. 

Laurie  Prize. — Award  of,  116,  133. 

La  Valle,  Peter  Francis. — Elected 
an  Associate  Member,  118. 

Lavis,  F. — ^Discussion  by,  409. 

Lawson,  T.  R. — Appointed  to  Repre- 
sent Society  at  Meeting  of  Amer- 
ican Institute  of  Mining  Engi- 
neers, 127. 

Leaf.  James  Pinney.  —  Elected  a 
Member,  460. 

League  of  Red  Cross  Societies. — -Or- 
ganization of  Division  of  Sanita- 
tion of,  939. 

Leavenworth,  George  Stevens. — 
Death    announced,    796. 

Lee,  Arthur  Carl. — Transferred  to 
Grade  of  Member,  882. 


Lee,  Charles  Hamilton.  —  Trans- 
ferred to  Grade  of  Member,  544. 

Lee.  Ivy  L. — Discussion  by,  878. 

Lee,  Lasley. — Elected  an  Associate 
Member,  411. 

Leech,  Edward. — Elected  an  Asso- 
ciate Member,  542. 

Leighton,  M.  0. — Discussion  by.  Of 
Work  of  National  Service  Com- 
mittee, 121,  146;  Letter  of,  Rela- 
tive to  Completion  of  Topo- 
graphic Map  of  the  United 
States,  422;  Reply  to  Letter  of. 
By  Secretary  of  Interior  Relative 
to  Completion  of  Topographic 
Map   of   the   United   States,   487. 

Leister,  Simon  Hammett. — Elected 
an   Associate   Member,   869. 

Leng,  Horace  Greeley. — Elected  an 
Associate  Member,  869. 

IjETTS,  Joseph  Clinton. — Elected  an 
Associate  Member,  s80. 

Levey,  Benjamin. — Elected  a  Junior, 
543. 

Levine,  Harold  Julius. — Elected  an 
Associate  Member,  537. 

Levine,  Lionel  Montefiore. — Elect- 
ed an  Associate  Member,  874. 

Lewis,  Luther  Hammond.  —  Trans- 
ferred to  Grade  of  Member,  538. 

Lewis,  Nelson  P. — On  Finance  Com- 
mittee, 129  ;  Address  by.  As  Dele- 
gate to  Joint  Engineering  Con- 
gress, Paris,  191;  Presides  at 
Meeting,  409,  459,  463,  539,  795, 
867.  878;  Address  by,  414,  419; 
Discussion  by,  460;  Appointment 
of,  As  Representative  of  Society 
on  Founder  Societies'  Finance 
Committee  on  Joint  Activities, 
546,  684;  On  Committee  on  Hon- 
orary Membership,  682;  On  Per- 
manent Franco-American  Engi- 
neering Committee.  886.  938. 

Library  Board  of  United  Engineering 
Society.  —  Resolutions  by.  Rela- 
tive to  Recataloguing  Engineer- 
ing Societies  Library,  123;  Letter 
from  Secretary  of.  Relative  to 
Books  for  University  of  Louvain, 
937. 

Library  Committee. — Appointment  of, 
129;  Report  of,  To  Board  of  Di- 
rection, Relative  to  Engineering 
Societies  Library,  544,  683. 


LIBRARY 


LOCKWOOD 


Library,  Engineering  Societies. — Ac- 
cessions to,  43,  22L  330,  437,  507, 
720.  833.  092;  Resolutions  of 
Library  Board  of  United  Engi- 
neering Society  Relative  to  Re- 
cataloguing  of,  123;  Resolution 
of  Board  of  Direction  Relative  to 
Recataloguing  of,  124;  Appro- 
priation for  Recataloguing  of, 
Approved  by  Board  of  Direction, 
544,  681;  Report  on,  Of  Library 
Committee  to  Board  of  Direction, 
544.  683;  Resolution  of  Board  of 
Direction  Relative  to  Ownership 
of  Books  in,   544. 

License  Committee  of  Engineering 
Council. — Statement  by,  On  State 
Laws  for  Licensing  Engineers, 
815. 

Licensing  of  Engineers. — Report  of 
Committee  of  San  Francisco  As- 
sociation on,  6;  Engineers'  Regis- 
tration Act  for  Oregon,  304,  426; 
Discussion  of,  By  Technical  So- 
cieties, 479 ;  Registration  of  Pro- 
fessional Engineers  in  Oregon, 
814;  State  Laws  for,  815;  Pro- 
posed Registration  of  Civil  Engi- 
neers in  England,  962. 

Lichtenstein.Hakry. — Transferred  to 
Grade  of  Associate  Member,  538. 

LiDDKLL,  Nathaniel  Morris. — Elected 
an  Associate  Member,  542. 

LiNDAU,  A.  E. — On  Joint  Committee 
to  Formulate  Specifications  for 
Reinforced  Concrete,  934. 

LiNDLEY,  Edward  Searles. — Elected 
an  Associate  Member,  411. 

Lindsey,  Alfred  Raymond. — Trans- 
ferred to  Grade  of  Member,   119. 

LiNENTHAL,  Mark. — Transferred  to 
Grade  of  Member,  876. 

Little,  John  Grover. — Elected  an 
Associate  Member,  869. 

LiTTLEFiELD,  Myron  George. — Elected 
a  Member,  868. 

LivESAY,  Henry  Gay. — Elected  an 
Associate  Member,  874. 

Livingston,  Homer  Bailey. — Elected 
an  Associate  Member,  874. 

Local  Associations. — Report  of  Com- 
mittee on  Licensing  Engineers  of 
the  San  Francisco  Association,  6; 
Abstract  of  Minutes  of  Meetings 
of,  16.  10.  21,  22,  205,  206,  207. 
212,  213,  214,  216,  316,  317,  318, 


310,  320,  322,  323,  325,  432,  434, 
435,  497,  409,  500,  502,  505,  709, 
711,  712,  713,  715,  716,  718,  721, 
723.  725,  824,  826,  828,  975,  077, 
978,  979,  980,  982,  984,  985.  987 ; 
Action  by  Board  of  Direction 
Relative  to  Resolutions  of  Duluth 
Association  on  Appointment  of 
Delegates  to  Joint  Engineering 
Congress,  Paris,  125,  198;  Action 
by  Board  of  Direction  Relative 
to  Resolutions  of  Duluth  Asso- 
ciation and  Other  Associations, 
On  Committee  on  Develop- 
ment, 125,  200;  Resolutions 
of  St.  Louis  Association  Rela- 
tive to  Additional  Contributions 
for  Work  of  National  Service 
Committee,  466;  Resolutions  of 
Cleveland  Association  Relative 
to  Work  of  Committee  on  De- 
velopment. 318,  467;  Action  of 
Board  of  Direction  on  Resolutions 
of  Cleveland  Association  Relative 
to  Work  of  Committee  on  De- 
velopment, 467;  Action  by 
Southern  California  Association 
Relative  to  Work  of  Committee 
on  Development,  325,  467 ;  Re- 
port to,  and  Action  by.  Board  of 
Direction  Relative  to  Action  of 
Southern  California  Association 
on  Work  of  Committee  on  De- 
velopment, 467 ;  Action  by  Du- 
luth Association  Relative  to 
Adoption  by  Engineering  Council 
of  News  Bulletin,  209,  467;  Re- 
port to,  and  Action  by,  Board  of 
Direction  Relative  to  Action  of 
Duluth  Association  Recommend- 
ing Adoption  by  Engineering 
Council  of  News  Bulletin,  467; 
Constitution  of  Connecticut  As- 
sociation Approved,  887,  Resolu- 
tion of  San  Diego  As.sociation 
Relative  to  Creation  of  National 
Department  of  Public  Works 
Presented  to  Board  of  Direction, 
887. 

LocKwooD,  Rex  Barnum. — Elected 
an  Associate   Member,   460. 

Lomax,  Nelson  Johnson. — Elected 
an  Associate  Member,  542. 

London,  England. — New  Tramways 
for,  964. 


LONG 


McCASSY 


Long,  James  Blair. — Elected  an  As- 
sociate Member,   118. 

LoNGLEY,  Francis  F. — Appointed  As- 
sociate Director  of  Division  of 
Sanitation  of  League  of  Red 
Cross  Societies,  939. 

Longshore,  Richard  Lipkey. — 
Elected  an  Associate  Member, 
118. 

Longwell,  John  Stalker. — Trans- 
ferred to  Grade  of  Associate 
Member,  538. 

LoTTER,  Henry  Howell. — Elected  a 
Member.   868. 

Louvain,  University  of. — Appeal  for 
Books  for.  Library  of,  937. 

Lovering,  Harry  Douglas. — Trans- 
ferred to  Grade  of  Associate 
Member,  876. 

Lowell,  John  Wesley,  Jr. — Elected 
an  Associate  Member,  119. 

Loweth,  C.  F. — 'Discussion  by,  541, 
563. 

Lozier,  William  Sherman. — Elected 
a  Member,  868. 

Lucas,  George  L. — On  Committee  of 
Arrangements  for  Annual  Meet- 
ing, 972. 

Lucey,  John. — Elected  an  Associate 
Member,   119. 

Luhrs,  Albert  Weigand. — Elected  a 
Junior,  537. 

Lukesh,  Gustave  Rudolf. — Elected 
a  Member,  879. 

Lusk,  Charles  Winslow. — Trans- 
ferred to  Grade  of  Member.  882. 

Lynch,  Alexander  Sydney. — Trans- 
ferred to  Grade  of  Member,   119. 

Lyon,  Warren  Adams. — Elected  an 
Associate  Member,  874. 

Macdonald,  Charles. — Presides  at 
Meeting,  290. 

MacIsaac,  F.  J. — Discussion  by,  868. 

Mackay,  Angus  Robert. — Death  an- 
nounced, 462. 

MacMillan,  Edward  A. — Appointed 
Instructor  in  Civil  Engineering 
at  Princeton  University,  477. 

MacMillan,  John.— Elected  a  Mem- 
ber. 879. 

MacSheffray,  Frank  Albert. — 
Elected  an  Associate  Member, 
869. 

■McCarthy,  Justin  Charles.— Elected 
an  Associate  Member,  880. 


McCasst,  Stanley. — Transferred  to 
Grade  of  Associate  Member,  877. 

McClelland,  George  W. — Elected  a 
Junior,  461. 

McClintock,  Hallett  Edward. — 
Transferred  to  Grade  of  Member, 
462. 

McCoMB,  Dana  Quick. — Transferred 
to  Grade  of  Member,  120. 

McCurdy,  Byron  Casper. — Elected  a 
Junior,  543. 

McDonald,  Hunter. — ^Discussion  bv. 
541,  561. 

McGehearty,  Jerome  Francis  Jo- 
seph. —  Elected  an  Associate 
Member.   880. 

McGregor,  Robert  Roy. — Transferred 
to   Grade   of  Member,   462. 

McHenry,  Reynolds. — Elected  an 
Associate  Member,   411. 

McKinstry,  Ross  Waldron. — 
Elected  a  Junior,  875. 

McLiNTOCK,  Adam  Arthur. — Elected 
an  Associate  Member,  869. 

McMiNN,  Thomas  J. — Retires  as 
Assistant  Secretary,  313,  464. 

McNally,  Frank  Angus. — Elected 
an  Associate  Member,  460. 

McSweeney,  Thomas  Francis. — 
Elected  a  Junior,  537. 

Madden,  Charles  Michael. — Elected 
an  Associate  Member,  869. 

Madden,  John  Henry. — Transferred 
to  Grade  of  Member,  544. 

Maddock,  Thomas.— Transferred  to 
Grade  of  Member,  876. 

Maenner,  Ludwig  Theodore. — ^Elected 
a  Member,  873. 

Magor,  Henry  Basil. — Transferred 
to  Grade  of  Member,  882. 

JNIalvig,  Axel  Osvald. — Elected  an 
Associate  Member,  880. 

Mandell,  Solon  Baron. — Elected  an 
Associate  Member,   537. 

Manitoba,  University  of. — Announce- 
ment Relative  to  Appointment  of 
Professor  of  Civil  Engineering 
a,t,  491. 

Manley,  Henry. — Death  announced, 
878. 

Mann,  C.  R. — Report  of.  On  Engineer- 
ing Education  Presented  and  Ac- 
cepted as  Final  Report  of  Special 
Committee  on  Engineering  Edu- 
cation,     116,      134;      Resolution 


MANNES 


MATSON 


Relative  to  Appointment  of  Com- 
mittee to  Secure  Discussion  on 
Report  of,  On  Engineering  Edu- 
cation,  116,   136. 

Mannes,  Arthur  Siverine. — Elected 
an  Associate  Member,  874. 

Map,  Topograpliic,  of  the  United 
States.— Letter  of  M.  0.  Leigh- 
ton  Relative  to  Completion  of, 
422;  Letter  of  Secretary  of  In- 
terior in  Reply  to  Letter  of  M.  O. 
Leighton  Relative  to  Completion 
of,  487;  Resolution  of  Engineers', 
Architects'  and  Constructors' 
Conference  on  National  Public 
Works  on,  488. 

Marden,  Leslie  Ono. — Elected  an 
Associate  Member,  411. 

Markhart,  Clark  Orromell. — 
Elected  an  Associate  Member,  119. 

Marrian,  Ralph  Richardson. — 
Death  announced,  123. 

Marshall,  Leslie  Stancliffe. — 
Elected  an  Associate  Member,  537. 

1\L\rtinez,  Rolando  Arnoldo. — 
Transferred  to  Grade  of  Asso- 
ciate Member,  882. 

Martinez  y  Rengifo,  Conrado 
Eugenic. — Transferred  to  Grade 
of  Member,  871. 

Marshall,  Richard  Coke,  Jr: — Ad- 
dress by,  151,  164;  Elected  a 
Member^  536;  Discussion  by,  873. 

Marston,  Anson. — Appointed  Repre- 
sentative of  Society  on  Engineer- 
ing Division  of  National  Re- 
search Council,  466,  492,  546; 
Nominated  as  Director,  973. 

Marx,  Charles  D. — Appointed  to 
Represent  Society  on  Washington 
Commission  of  Award,  127;  On 
Committee  on  Honorary  Mem- 
bership, 682;  On  Committee  of 
Board  of  Direction  to  Review 
Report  of  Committee  on  Develop- 
ment, 885. 

Mason,  Francis. — On  Committee  of 
Arrangements  for  Annual  Meet 
ing,  972. 

Mason,  G.  C. — Discussion  by,  541 
567. 

Mason,   William  P.— Discussion  by 

413. 
Massachusetts      Institute      of      Tech 
nology. — Endowment     Fund    for 
815. 


Matson,  Thomas  Hatcher. — Death 
announced,   463. 

Matsumoto,  Torata. — Elected  a 
Member,  868. 

Mauldin,  Earle. — Elected  an  Asso- 
ciate Member,   119. 

Maury,  Dabney  H. — Paper  by,  412; 
Discussion  by,  413. 

Meetings  of  the  Society. — Appoint- 
ment of  Programme  Committee 
for,  884,  938. 

Mehren,  E.  J. — Discussion  by,  539, 
879. 

Melin,  Oscar  William. — Transferred 
to  Grade  of  Associate  Member, 
877. 

Membership. — ^Additions,  97,  273, 
381,  440,  511,  738,  835,  1001; 
Changes  of  Address,  382;  Rein- 
statements, 277,  393,  515,  750, 
1019;  Resignations,  99,  277,  516, 
750,  1019;  Deaths,  100,  277,  393, 
444,  516,  750.  835,  1019;  Passes 
9  000  Mark,  425 ;  Report  of  Pub- 
lication Comniittee  to  Board  of 
Direction,  Relative  to  Omission 
of  "Changes  of  Address"  vmder, 
463 ;  Authorization  by  Board  of 
Direction  of  Letter-Ballot  Rela- 
tive to  Omission  of  "Changes  of 
Address"  under,  463. 

Memoirs  of  Deceased  Members. —  Re- 
quest of  Publication  Committee 
for,  491. 

Merriam,  Charles  Allen. — Trans- 
ferred to  Grade  of  Member, 
882. 

Merriam,  Judson  Huntoon. — Elected 
a  Member,  541. 

Merrill,  Bergen  Stelle. — Elected 
an  Associate  Member,  874. 

Merrill,   0.   C. — ^Discussion  by,   877. 

Metals,  Fatigue  of. — Investigation  of, 
956. 

Metcalf,  Leonard. — Discussion  by, 
1;  Elected  a  Vice-President,  122, 
149;  On  Committee  on  Special 
Committees,  129;  On  Committee 
on  Honorary  Membership,   682. 

Metcalfe,  Harry  Artus. — Elected  a 
Member,  868. 

Meyer,  Charles  Louis. — Transferred 
to  Grade  of  Member,  120. 
■  Meyer,     Grover    John. — Transferred 
to  Grade  of  Member,  544. 


MIAO 


MISSISSIPPI 


MiAO.  En-Ciiao. — Elected  a  Junior, 
538. 

Michigan,  University  of. — Fellowships 
in  Highway  Engineering  at,  956. 

Millard,  Allan  David. — Elected  an 
Associate   Member,    119. 

Miller,  Albert  Arthur.— Elected  a 
Member,  541. 

Miller,  Alexander  Norman. — 
Transferred  to  Grade  of  Member, 
120. 

Miller,  DeMont  George. — Elected 
an  Associate  Member,  542. 

Miller,  Karl  ANDREVs^ — Transferred 
to  Grade  of  Associate  Member, 
120. 

Miller,  Rudolph  P. — On  Joint  Com- 
mittee to  Formulate  Specifica- 
tions for  Reinforced  Concrete,  934. 

Miller,    Spencer. — Address   by,    420. 

Miller,  Walter  Edward.— Trans- 
ferred to  Grade  of  Member.  871. 

Miller,  Walter  Scott. — Elected  an 
Associate  Member,  880. 

Miller,  William  Aitken. — 'Elected 
an  Associate  Member,  869. 

MiLLiGAN,  Robert  Edgar. — Death  an- 
nounced, 290. 

Mills,  Adelbert  Philo. — Death  an- 
nounced, 2. 

Mills,  George  Clark. — Death  an- 
nounced, 872. 

Mills,  Vicente. — Elected  a  Junior, 
119. 

Minutes  of  Engineers'  Symposium. — 
Abstract  of,  418. 

Minutes  of  Joint  Meeting  of  Founder 
Societies,  to  Hear  Addresses  of 
Delegates  to  Joint  Engineering 
Congress,  Paris,  172. 

Minutes  of  Meeting  of  Engineering 
Division  of  National  Research 
Council,  3. 

Minutes  of  Meetings  of  Board  of  Di- 
rection, 123,  128,  129,  291,  463, 
465,  468,  883,  888. 

Minutes  of  Meetings  of  Executive 
Committee.  —  Approval  of.  By 
Board  of  Direction,  124,  883. 

Minutes  of  Meetings  of  Special  Com- 
mittees, 218.  990. 

Minutes  of  Meetings  of  the  Society, 
1,  115,  122,  131,  289,  290,  409, 
412,  459,  463,  535,  539,  795,  867,- 
872,  877,  878. 


Mississippi  River  Commission. — Reso- 
lutions of.  On  Death  of  Homer 
Peter  Ritter,  697. 

Mockler,  John  Thomas. — Elected  an 
Associate  Member,  874. 

MoD.TESKi.  Ralph. — Elected  Honorary 
President  of  Society  of  Polish 
Engineers  and  Business  Men  in 
America,  427;  On  Committee  to 
Recommend  the  Award  of  Prizes, 
546,  684. 

MoLiTOR,  Frederic.  —  Discussion  by, 
878. 

Monthly  List  of  Recent  Engineering 
Articles  of  Interest,  102,  279,  394, 
445,  517,  752.  830.  10-21. 

Moore,  James  Gates.— Elected  an 
Associate  Member.  874. 

Moore,  Philip  N. — Address  by,  418. 

Moore,  Walter,  Jr. — Elected  an  As- 
sociate Member,  119. 

Moreland,  Eldon  Wright. — Elected 
an  Associate  Member,  869. 

Morgan,  Thomas  Charles. — Trans- 
ferred to  Grade  of  Associate 
Member,  877. 

Mobrell,  Ralph  Leonard. — Elected  a 
Junior.  881. 

Morris,  L.  V. — Appointed  Teller  to 
Canvass  Ballot  for  Officers,  115, 
131,  150. 

Morris,  Samuel  Brooks.  —  Trans- 
ferred to  Grade  of  Associate  Mem- 
ber, 462. 

Morris.  Tijomas  Carlyle. — Elected  a 
]\Iember,  879. 

Morrison,  Arthur  Herbert. — Elected 
an  Associate  Member,   542. 

Morrison,  Christopher  George. — 
Transferred  to  Grade  of  Member, 
412. 

Morrison,  Henry  Prentice. — Death 
announced,  120,  144. 

Morrow,  David  William. — Elected  a 
Member,  868. 

Moss,  Robert  Edward. — Transferred 
to  Grade  of  IMember,  882. 

MouLTON,  Arthur  Garland. — Elected 
an  Associate  Member,  461. 

MuLLiNS,  Joe  Burrow. — Elected  an 
Associate  Member,  537. 

MuLLiNS,  Thomas  Clinton. — Elected 
an  Associate  Member.  119. 

"Multiple-Arch  Dams  on  Rush  Creek, 
California,"  Awarded  the  Nor- 
man Medal,  116,  132. 


MUNN 


NATIONAL 


MuNN,  Harvey  Timlow.  — •  Trans- 
ferred to  Grade  of  Associate 
Member,  877. 

Murray.  Joseph  Augustine,  Jr. — 
Elected  an  Associate  Member, 
119. 

Myers,  Patrick  Henry. — Elected  an 
Associate  Member,  537. 

Myers,  Richard  Austin. — Elected  an 
Associate   jNIember,   880. 

Nagel,  Herbert  Lincoln. — Elected 
an  Associate  Member,  870. 

Nancy,  France. — American  Firm  to 
Rebuild,  691. 

Nash,  James  Philip. — Elected  an 
Associate  Member,  411. 

National  Board  for  Jurisdictional 
Awards  in  Building  Industry. — 
Organization  of,  817. 

National  Budget  System. — Statement 
Relative  to  Action  of  Congress 
on,  800;  Hearing  of  Engineering 
Council's  Representatives  Before 
National  Budget  Committee  on, 
929. 

National  Department  of  Public  Works. 
— Appointment  of  A.  S.  Baldwin 
to  Represent  Society  at  Confer- 
ence to  Consider  Establishment 
of,  464,  492;  Report  on  Confer- 
ence Called  to  Consider  Estab- 
lishment of,  474;  Resolution  of 
San  Diego  Association  Relative 
to  Creation  of,  887 ;  Action  of 
Engineering  Council  Relative  to 
Promotion  of,  932;  Explanation 
of  Jones-Reavis  Bill  to  Create  a, 
941;  Publicity  Campaign  for,  949. 

National  Problems. — Voters  Urged  to 
Take  Responsibility  to  Solve,  9.51. 

National  Research  Council. — Minutes 
of  Meeting  of  Engineering  Divi- 
sion of,  3 ;  Report  of  Patent  Com- 
mittee of,  197;  Appointed  to  Ad- 
minister Funds,  etc.,  of  Research 
Fellowship  in  Physics  and  Chem- 
istry Established  by  Rockefeller 
Foundation,  428 ;  Appointment 
Authorized,  and  Appointment  of, 
Representatives  of  Society  on  En- 
gineering Division  of,  466,  492, 
546;  Aims  of  Engineering  Divi- 
sion of,  476 ;  Honors  George 
Ellery  Hale,  688 ;  Appointment  to 
National  Research  Fellowships  in 


Physics  and  Chemistry  Announced 
by,  693;  Members  of  Research 
Fellowship  Board  Announced  by, 
694. 

National  Research  Fellowship  Board. 
— Members  of,  694. 

National  Research  Fellowships  in 
Physics  and  Chemistry.  —  Ap- 
pointments to  Announced,  693. 

National  Service  Committee.  —  Dis- 
cussion of  Work  of,  121,  146; 
Resolution  Relative  to  Financing 
Work  of.  122,  147;  Action  of 
Board  of  Direction  Relative  to 
Request  of  Engineering  Council 
for  Appropriation  for  Work  of, 
126;  Appointment  of  A.  S.  Bald- 
win to  Represent  Society  at  Con- 
ference Called  by,  To  Consider 
Establishment  of  National  De- 
partment of  Public  Works.  464, 
492 ;  Prospectus  of  Work  of.  Pre- 
sented to  Board  of  Direction, 
464;  Resolution  of  Board  of  Di- 
rection Approving  Work  of.  As 
Presented  in  Prospectus,  464; 
Resolutions  of  Engineering  Coun- 
cil and  St.  Louis  Association 
Relative  to  Additional  Contribu- 
tions for  Work  of,  466 ;  Resolu- 
tions of  Board  of  Direction  Rela- 
tive to  Request  for  Additional 
Contribution  for  Work  of,  466; 
Report  on  Conference  Called  by. 
To  Consider  Establishment  of 
National  Department  of  Public 
Works,  474;  Information  from, 
800,  818,  929;  Announcement 
Relative  to  Establishment  of,  482, 
973. 

Naval  Consulting  Board. — Report  of 
Representatives  of  Society  on, 
300. 

Nebraska  Association.  —  Abstract  of 
Minutes  of  Meetings  of,  19,  212. 

Neel,  Warren  Rabun.  —  Elected  a 
Member,  536. 

Neely,  John  Burchfield.  —  Elected 
a  Member,  536. 

Neely,  Marvin  Young. — Elected  an 
Associate   Member.    880. 

Nelson,  J.  W. — Appointed  Teller  to 
Canvass  Ballot  for  Officers,  115, 
131,  150. 

Nethercut.  Edgar  S. — Discussion  by, 
541,  555. 


XXXVIIl 


NEVINS 


NEWELL 


Nevins,  Searle  Brown. — Transferred 
to  Grade  of  Associate  Member, 
412. 

"New  Developments  in  Concrete," 
presented  and  discussed,  289. 

New  Jersey  Interstate  Bridge  and 
Tunnel  Commission.  —  Statement 
Relative  to  Organization  of,  and 
Appointments    by,    695, 

New  Jersey  Ship  Canal.— Endorse- 
ment of  Project  for.  953. 

"New  York  and  New  Jersey  Vehicu- 
lar Tunnel."  —  Informal  Discus- 
sion on,  409. 

New  York  Meetings  Committee. — Ap- 
proval by  Board  of  Direction  of 
Request  of.  Relative  to  Collations 
at  Society  Meetings,  129;  Name 
Changed,    884. 

New  York-New  Jersey  Vehicular  Tun- 
nel.— Statement  Relative  to  Ap- 
propriations for,  and  State  Com- 
missions on,  490,  955;  Statement 
Relative  to  Organization  of  State 
Commissions  on,  C95;  Appoint- 
ment of  Engineers  of,  695;  Mem- 
bers of  Board  of  Consulting  En- 
gineers for,  695. 

New  York  State,  Advisory  Engineer- 
ing Committee  of. — Appointment 
of,  311. 

New  York  State  Bridge  and  Tunnel 
Commission.  —  Members  of,  490, 
955;  Statement  Relative  to  Or- 
ganization of,  and  Appointments 
by,  695. 

New  York  State  Highway  Commis- 
sioner— Appointment  of.  312  ;  Ap- 
pointment of  Deputies  by,  481. 

New  York  State,  Public  Service  Com- 
mission of. — Resolution  of  Board 
of  Direction  Relative  to  Dismissal 
of  Engineerino-  Emploveos  of,  117, 
128,  141,  142;  Resolutions  of 
Brooklyn  Engineers  Club  Relative 
to  Dismissal  of  Engineering  Em- 
ployees of,  128,  141;  Reorganiza- 
tion of  First  District  of,  486;  Ap- 
pointment of  Lewis  Nixon  as 
Commissioner  of  First  District 
of,  486;  Appointment  of  Joseph 
A.  Kellogg  as  Commissioner  of 
Second  District  of,  492. 

Newell,  F.  H. — Letter  from.  Accepted 
as  Progress  Report  of  Special 
Committee  on  Regulation  of 
Water  Rights,  117,  140. 


Newell,  Harry  Edmund. — Elected  an 
Associate  Member.  870. 

Newman,  Adelbert  James. — Elected 
an  Associate  Member,  874. 

Nichols,  Allen  Eugene. — Death  an- 
nounced, 539. 

Nichols.  Lewis  Abel. — Death  an- 
nounced, 462. 

Nichols,  Marvin  Curtis. — Elected  a 
Junior,  881. 

Nichols,  Thomas  Flint. — Elected  an 
Associate  Member,  461. 

NiCKERSON,  Edward  Douglas.  — 
Elected  an  Associate  Member,  119. 

NiCKEY,  Emit  Coin. — Elected  an  As- 
sociate Member,  880. 

NicOLAi,  N. — ^Discussion  by,  290. 

NiGHSWONGER,     HARRISON     WORTH. 

Elected  an  Associate  Member, 
537. 

Nixon,  Harry  Stillwell.  —  Elected 
an  Associate  Member,  874. 

Nixon,  Lewis.  —  Appointed  Public 
Service  Commissioner  in  New 
\ork  City,  486. 

Noble,  Frederick  C. — Discussion  on, 
879;  Letter  from,  Relative  to 
Report  of  Committee  on  Develop- 
ment, 884,  922. 

Noble  Memorial.  See  Alfred  Noble 
Memorial. 

NoETZLi,  Alfred  Adolph. — Elected  an 
Associate  Member,  880. 

Nominations,  Committee  on. — Report 
of  Tellers  Appointed  to  Canvass 
Final  Suggestions  for,  116,  128, 
133,  134;  Presents  List  of  Nom- 
inees, 885,  972. 

Norcross,  Paul  H. — Discussion  by, 
413. 

Nordstrom,  Emil  August. — Elected 
an  Associate  Member,  874. 

Norman  Medal— Award  of,   116,   132. 

NoRRis,  Alexander  Joseph.  —  Death 
announced,   2. 

NoRRis,  William  James. — Elected  an 
Associate  Member,  880. 

North,  Alfred  Chandler.  —  Elected 
an  Associate  Member,  870. 

Northam,  Manley  Peroe.  —  Trans- 
ferred to  Grade  of  Member, 
462. 

Noxon,  James  Alan. — Elected  a  Ju- 
nior, 119. 


OAKES 


ORGANIZATION 


Oakes,     Bethnel     Sutherland.   — 
Elected     an    Associate    Member, 
537. 
Obermeyer,  Walter  Scott.  —  Death 

announced,  462. 
OCKERSON,  J.  A. — Letter  from,  Rela- 
tive to  Elisribility  of  John  W.  Al- 
vord    for    Election    as    Director, 
12G;  Discussion  by,  541,  566. 

O'Connor,  Francis  Barnard.  — 
Elected  an  Associate  Member, 
542. 
O'Connor,  John  A. — On  Library  Com- 
mittee, 129;  On  Committee  of 
Board  of  Direction  to  Review  Re- 
port of  Committee  on  Develop- 
ment, 885;  Nominated  as  Direc- 
tor, 973. 

O'Donnell,  Elwood  Aitken. — Elected 
a  Junior,  461. 

O'Donnell,  J.  P. — Appointed  to  Rep- 
resent Society  at  James  Watt 
Centenary,  682. 

Officers  of  the  Society. — Appointment 
of  Tellers  to  Canvass  Ballot  for, 
115,  131;  Report  of  Tellers  Ap- 
pointed to  Canvass  Ballot  for, 
122,  149;  List  of  Candidates  for, 
972. 

Ogden,  Harold  Coe.  —  Death  an- 
nounced, 2. 

Ohio  Engineering  Society. — Action  of 
Board  of  Direction  on  Resolutions 
by.  On  Development  of  Profes- 
sional Engineering,  466. 

Oil  Shales,  Experimental  Work  on. — 
Statement  Relative   to,  948,   963. 

Okazaki,  Bunkichi. — Elected  a  Mem- 
ber,  536. 

Okueo,  Toshiyuki. — Elected  a  Ju- 
nior. 871. 

Olds,  Albert  Roy. — Transferred  to 
Grade   of   Member,   538. 

Olmsted,  Homer  George.  —  Elected 
an  Associate  Member,  411. 

Olson,  Luther  Emanuel. — Elected  a 
Junior,   881. 

Orbeck,  Martin  J. — Transferred  to 
Grade  of  Associate  Member,  120. 

Ordnance  Technical  Staff. — Organ- 
ization of,  485. 

Oregon. — Engineers'  Registration  Act 
for,  304,  426;  Registration  of 
Professional  Engineers  in,  814. 

Oren,  Fred  Bailey. — Elected  a  Mem- 
ber, 460. 


"Organization  of  Local  Association  of 
Members  of  the  Society  in  New 
York  City  District,"  Informal 
Discussion  on,   539. 

Orlian,  Israel. — Elected  an  Associ- 
ate Member,  870. 

O'Rourke,  John  F. — Discussion  by, 
409. 

Orr,  Newell  Hamilton. — Elected  an 
Associate  Member,  880. 

Orr,  Scott  Wesley. — Elected  an  As- 
sociate Member,  542. 

Osborne,  Sidney  Howard. — Elected  a 
Member,  868. 

Osgood,  Manley. — Transferred  to 
Grade  of  Member,  876. 

OsTRUP,  John  Christian. — Death  an- 
nounced, 290. 

Otis,  Wilbur  CoRTHELL.^Elected  an 
Associate  Member,  411. 

Otto,  Olaf. — Elected  an  Associate 
Member,   542. 

Owen,  Arthur  Edmund. — Transferred 
to  Grade  of  Member,  871. 

Owen,  Harvey  Skidmore. — Elected 
an  Associate  Member,  870. 

Owen,  Roscoe. — Elected  an  Associate 
Member,  870. 

Owens,  Henry  Kinder. — Death  an- 
nounced, 796. 

Pace,  Ragsdale. — Elected  a  Junior, 
881. 

Page,  John  Marshall. — Elected  an 
Associate  Member,  119. 

Page,  Logan  Waller. — Death  an- 
nounced, 2. 

Pan-American  Financial  Conference. 
— Engineering  Representatives 
in,  946. 

Parker,  A.  F. — Paper  by,  463. 

Parmley,  Walter  C. — Discussion  by, 
409,  463;   Presents  Paper,  463. 

Parsons,  H.  de  B. — On  Advisory  En- 
gineering Committee  for  New 
York  State,  311. 

Parsons,  William  Barclay. — Fare- 
well Address  of,  To  Eleventh  En- 
gineers, 689:   Discussion  by,  873. 

Patent  Committee  of  National  Re- 
search  Council. — Report  of,   197. 

Patterson,  Charles  Arthur. — 
Elected  an  Associate  Member, 
542. 

Paul,  Charles  Edward. — Elected  a 
Member,  536. 


XL 


PAULI 


PHILLIPS 


Pauli,  Walter  Christian. — Elected 
an  Associate  Member,  461. 

Pease,  James  Korman. — Elected  a 
Member,  879. 

Peck,  Myron  Hall. — Death  an- 
nounced. 2. 

Peden,  Leo  Thomas. — Transferred  to 
Grade  of  Member,  462. 

Pegram,  George  H. — On  Committee 
of  Board  of  Direction  to  Con- 
sider Question  of  Assistant  Sec- 
retary, 130;  On  Committee  Ap- 
pointed to  Confer  with  Committee 
on  Iron  and  Steel  Structures  of 
American  Railway  Engineering 
Association,  468;  Discussion  by, 
539,  879;  On  Committee  on  Hon- 
orary Membership,  68:i;  Presides 
at  Meeting,  877,  878. 

Peiser,  Fred. — ^Elected  an  Associate 
Member,  461. 

Pellissier,  George  Edward. — Trans- 
ferred to  Grade  of  Member,  544. 

Ptennsylvania,  Road  Building  in. — 
Statement   Relative   to,   427. 

Pennsylvania,  School  of  Engineering 
in. — Announcement  Relative  to 
Establishment  of,  817. 

Perkins,  Frank  Edson. — Elected  a 
Member,  536. 

Perkins,  Locke,  McIndoe. — Elected 
a  Member,  868. 

Permanent  Franco-American  Engi- 
neering Committee.  —  Appoint- 
ment of  Members  of,  886,  938. 

Perrilliat,  Arsene. — On  Committee 
to  Recommend  the  Award  of 
Prizes,  546,   684. 

Perry,  Arthur  Irving. — Elected  a 
Member,  460. 

Perry,  Aubrey  Eugene. — Elected  a 
Junior,  871. 

Perry',  J.  P.  H. — Discussion  by,  795. 

Perry,  John  Edwin. — Elected  an  As- 
sociate Member,  880. 

Petheram,  George  Thomas. — Death 
announced,  796. 

Pteiffer,  Frederic  Barringer. — 
Elected  a  Junior,  881. 

Philadelphia  Association. — Communi- 
cation from  F.  Herbert  Snow  to, 
Relative  to  the  Engineer  and  the 
State,  1 1 ;  Abstract  of  Minutes 
of  Meetings  of,  21,  213,  322,  716, 
982. 


Phillips,  Harry  John. — Elected  an 
Associate  Member,   119. 

Phillips,  John  March. — Elected  an 
Associate  Member,  880. 

Physics  and  Chemistry,  Research  Fel- 
lowship in. — Announcement  of 
Establishment  of.  428. 

"Physiography  of  Water-Sheds  and 
Channels,  and  Analysis  of  Stream 
Action  of  Southern  California 
Rivers,  with  Reference  to  the 
Problems  of  Flood  Control",  pre- 
sented and  discussed,  872. 

Pierce,  Leslie  Edward. — Elected  a 
Junior.  875. 

Pioda,  Fernando  Charles. — Elected 
a  Junior,   119. 

Pipes,  Water. — Announcement  Rela- 
tive to  Electrical  Method  for 
Finding  Concealed,   692. 

PiSTOR,  George  Emil  John. — Trans- 
ferred to  Grade  of  Member,   120. 

Pittsburgh  Association. — Abstract  of 
Minutes  of  Meetings  of,  22,  434, 
984. 

Pittsburgh  Experiment  Station. — Re- 
port to  Board  of  Direction  on 
Ceremonies  at  Dedication  of 
Buildings  of,  886,  935. 

Plum,  Svend  Munk. — Elected  a 
Junior,  875. 

Plumb  Plan  for  Railroads. — Letter  to 
President  Wilson  from  Council  of 
American  Institute  of  Consulting 
Engineers  Criticizing,  803. 

PoHL,  Charles  A. — Discussion  by, 
872. 

Poland,  Republic  of. — Prepares  for 
Closer  Commercial  Relations  with 
the  United  States,  426. 

PoLANSKY,  Theodore  Arthur. — 
Elected  an  Associate  Member, 
880. 

Polios. — Invitation  to  attend  launch 
ing  of,  From  Walter  R.  Harper 
536. 

Polish  National  Department,  Commer 
cial  and  Industrial  Bureau  of. — 
Statement  Relative  to  Work  of 
427. 

Pope,  Francis  Amory. — Elected  a 
Member,  868. 

Porter,  H.  H. — Appointed  Represen- 
tative of  Society  on  Engineering 
Division  of  National  Research 
Council,  466,  492,  546. 


PORTER 


PROGRAMME 


Porter,  John  Endicott. — Transferred 
to  Grade  of  Member,  876. 

Portland  Association. — Abstract  of 
Minutes  of  Meetings  of,  502,  718, 
828,  985. 

Post,  Adolpii  Joseph. — Transferred 
to  Grade  of  Associate  Member, 
538. 

Powell,  C.  U. — Appointed  Teller  to 
Canvass  Ballot  for  Officers,  115, 
131,   150. 

Powell,  William  Jenner. — Trans- 
ferred to  Grade  of  Member,  876. 

Powers,  Louis. — Transferred  to 
Grade  of  Associate  Member,  882. 

Pratt,  Carey  Simon. — Death  an- 
nounced, 2. 

Prentis,  Edmund  Astley,  Jr. — 
Elected  a   INIember,  868. 

Price,  William  Edmund. — Trans- 
ferred to  Grade  of  Member,  412. 

Price  Revolution. — Statement  by  Irv- 
ing Fisher  Relative  to,  483. 

Prichett,  Frederic  Borradaile. — 
Death  announced,  2. 

Priest,  Henry  Malcolm. — Trans- 
ferred to  Gi-ade  of  Associate 
Member,   872. 

Princeton  University. — Announcement 
of  Appointment  of  Edward  A. 
MacMillan  as  Instructor  in  Civil 
Engineering  at,  477. 

Prizes,  Committee  to  Recommend  the 
Award  of.— Report  of,  116.  r27, 
132;  Appointment  Authorized, 
468;  Appointment  of,  546,  684. 

Proceedings. — Contributions  to.  Re- 
quested, 431,  495;  Report  of  Pub- 
lication Committee  to  Board  of 
Direction  Relative  to  Omission  of 
"Changes  of  Address"  under 
"Membership"  in,  463;  Authori- 
zation by  Board  of  Direction  of 
Letter-Ballot  Relative  to  Omis- 
sion of  "Changes  of  Address" 
under  "Membership"  in,  463;  Re- 
quest of  Publication  Committee 
for  Memoirs  of  Deceased  Members 
for,  491;  Report  of  Secretary  to 
Board  of  Direction,  on  Result  of 
Ballot  on  Omission  of  "Changes 
of  Address"  under  "Membership" 
in,  540,  545,  550;  Announcement 
Relative  to  Delay  in  Publication 
of,  872,  886. 


Programme  Committee  for  Second 
:Meeting  of  Each  Month. — Ap- 
pointment of,  884,  938. 

Provaznik,  William  Joseph. — 
Elected  an  Associate  Member, 
870. 

Pruyn,  Francis  L. — Invitation  from. 
To  Inspect  Foundations  of  New 
Assay   Building,    121.    143. 

Public  Service  Commission  of  New 
York  State.  <S'ee  New  York 
State,  Public  Service  Commis- 
sion of. 

Public  Works,  National  Department 
of. — Appointment  of  A.  S.  Bald- 
win to  Represent  Society  at  Con- 
ference to  Consider  Establishment 
of,  464,  492;  Report  on  Confer- 
ence Called  to  Consider  Estab- 
lishment of,  474;  Resolution  of 
San  Diego  Association  Relative  to 
Creation  of,  887 ;  Action  of  Engi- 
neering Council  Relative  to  Pro- 
motion of,  932;  Explanation  of 
Jones-Reavis  Bill  to  Create  a, 
941 ;  Publicity  Campaign  for,  949. 

Public  Works  Planned  for  1919.— 
Statement  Relative  to,   196. 

Publication  Committee.  —  Appoint- 
ment of,  129;  Request  of,  Rela- 
tive to  Contributions  to,  431,  495; 
Report  of,  To  Board  of  Direction, 
Relative  to  Changes  in  Style  in 
Year  Book  and  Proceedings,  463; 
Request  of.  Relative  to  Memoirs 
of  Deceased  Members,  491;  In- 
structions to,  By  Board  of  Direc- 
tion, Relative  to  Changes  in 
Year  Book  and  Proceedings,  545. 

Puff,  Charles  Frederick,  Jr. — • 
Transferred  to  Grade  of  Member, 
462. 

PuGH,  Isaac  William. — Elected  a 
Junior.  411. 

PuGH,  Joseph. — Elected  an  Associate 
Member,  874. 

PuRVER,  George  M. — Discussion  by, 
877. 

Pyrenees  Mountains,  Franco-Spanish 
Tunnel  Under.— Statement  Rela- 
tive to  Completion  of,  311. 


QuiMBV,    Henry'    H. — Discussion    by, 
795. 


XLII 


RAGSDALE 


REPORT 


Ragsdale,  Frank  Victor. — Elected 
an  Associate  Member.  875. 

Railroad  Statistics  for  United  States. 
— Statement  Relative  to,  952. 

Railroads,  Plumb  Plan  for. — Letters 
to  President  Wilson  from  Coun- 
cil of  American  Institute  of  Con- 
sulting Engineers  Criticizing, 
803. 

Railway  Engineers,  Classification  and 
Compensation  of.  —  Hearings  by 
Board  on  Wages  and  Working 
Conditions  or  U.  S.  Railroad  Ad- 
ministration  on,   494. 

Randall,  Robert  Henry. — Elected  an 
Associate    Member,    880. 

Randolph,  Otto  Coffeen  Fitz.  — 
Elected  an  Associate  Member, 
870. 

Rapp,  Frank  Arthur.  —  Elected  a 
Member,  541. 

Rathjens,  George  William. — Trans- 
ferred  to  Grade  of  Member,  882. 

Ray,  George  J. — Discussion  by,  122. 

Reading  Room  of  the  Society. — Acces- 
sions of  Books  to  the,  509,  999. 

Reagan,  Earl  Frost. — Elected  an  As- 
sociate Member,  542. 

Reams,  Chatham  Coffee. — Elected 
an  Associate  Member,  875. 

Reconstruction,  Committee  on.  —  Re- 
port of  Committee  on  Special 
Committees  Recommending  Dis- 
charge of,  545,  685. 

Reconstruction  Committees,  State. — 
Statement  Relative  to  Appoint- 
ment of,  and  Work  of,  477. 

Reconstruction  Work.  —  Resolutions 
Relative  to  Prosecution  of,  121, 
145 ;  Addresses  by  American  En- 
gineers Appointed  to  Aid  France 
in,  172;  Report  of  Delegation  of 
American  Engineers  Appointed  to 
Aid  France  in,  604;  American 
Firm  to  Rebuild  Nancy,  France, 
691;  In  Belgium,  958;  Exhibition 
of.  In  France,  960. 

Redinger,  David  Hubbard.  —  Elected 
an  Associate  Member,  870. 

Redlich,  Carl.  —  Death  announced, 
878. 

Reilly,  Charles  Gilbert. — Death  an- 
nounced, 123. 

Reitz,  Henry  George.  —  Transferred 
to  Grade  of  Member,  876. 

Report  of  Board  of  Direction,  27,  116, 
124,  131. 


Report  of  Committee  of  Board  of  Di- 
rection to  Consider  the  Matter  of 
Representatives  of  Society  on 
American  Engineering  Standards 
Committee,  127. 

Report  of  Committee  of  San  Francisco 
Association  on  Licensing  Engi- 
neers, 6. 

Report  of  Committee  on  Alfred  Noble 
Memorial,   117,   140. 

Report  of  Committee  on  Development 
of  American  Society  of  Civil  En- 
gineers. 117,  141,  540,  545,  551, 
589,  889;  Approval  by  Board  of 
Direction  of  Action  of  Executive 
Committee  Relative  to.  For  Pres- 
entation to  Annual  Convention, 
464;  Discussion  on,  541,  552,  878, 
920 ;  Resolution  of  Board  of  Direc- 
tion Relative  to  Presentation  and 
Distribution  of,  545;  Resolution 
of  Board  of  Direction  Authorizing 
Additional  Meeting,  to  Prepare 
Further,  545;  Statement  to,  and 
Action  by.  Board  of  Direction 
Relative  to  Request  to  Add  Ex- 
planatory iNIatter  to.  545;  Reso- 
lution of  Board  of  Direction  Au- 
thorizing Addition  of  Explana- 
tory Matter  to,  545 ;  Presentation 
of,  with  Letters,  to  Board  of  Di- 
rection, 884;  Resolutions  of  Board 
of  Direction  Relative  to,  885; 
Appointment  of  Committee  of 
Board  of  Direction  to  Review, 
885;    Letters   Relative  to,   920. 

Report  of  Committee  on  Engineering 
Education,  116,  134. 

Report  of  Committee  on  Nominations 
to  Board  of  Direction  Presenting 
Names  of  Nominees,  885. 

Report  of  Committee  on  Organization 
of  Franco-American  Engineering 
Committee  to  Board  of  Direction, 
546. 

Report  of  Committee  on  Publications 
to  Board  of  Direction  Relative  to 
Changes  in  Style  in  Year  Book 
and  Proceedings,  463. 

Report  of  Committee  on  Regulation 
of  Water  Rights,  117,  140. 

Report  of  Committee  on  Special  Com- 
mittees, 125,  545,  685. 

Report  of  Committee  to  Codify  Pres- 
ent Practice  on  the  Bearing  Value 
of  Soils  for  Foundations,  etc., 
117,   138. 


REPORT 


REPORT 


Report  of  Committee  to  Recommend 
the  Award  of  Prizes,  116,  127, 
132. 

Report  of  Committee  to  Report  on 
Stresses  in  Railroad  Track,  117, 
139. 

Report  of  Conference  on  Business 
Training  for  Engineers,  etc.,  421, 
491,  698. 

Report  of  Delegation  of  American  En- 
gineers to  1918  Joint  Engineering 
Congress,  Paris,  604. 

Report  of  Dr.  Mann  on  Engineering 
Education.^ — Presented  and  Ac- 
cepted as  Final  Report  of  Special 
Committee  on  Engineering  Edu- 
cation, 116,  134;  Resolution 
Relative  to  Appointment  of  Com- 
mittee to  Secure  Discussion  of, 
116,  136. 

Report  of  Finance  Committee  to 
Board  of  Direction,  544,  681. 

Report  of  Library  Committee  to  Board 
of  Direction  Relative  to  Engineer- 
ing Societies  Library,  544,  683. 

Report  of  Meetings  of  First  Amer- 
ican Highway  Congress,  9. 

Report  of  Organization  of  Associated 
General  Contractors  of  America, 
9. 

Report  of  Patent  Committee  of  Na- 
tional Research  Coimcil,  197. 

Report  of  Representatives  of  Society 
on  Naval  Consulting  Board,  300. 

Report  of  Secretary,  40,  116,  131. 

Report  of  Secretary  to  Board  of  Di- 
rection of  Acceptance  by  H.  J. 
Burt,  of  Appointment  as  a  Rep- 
resentative of  Society  on  Amer- 
ican Engineering  Standards  Com- 
mittee, 464. 

Report  of  Secretary  to  Board  of  Di- 
rection of  Acceptance  by  J.  R. 
Worcester  and  A.  N.  Talbot,  of 
Appointment  as  Representatives 
of  Society  on  Engineering  Coun- 
cil, 464. 

Report  of  Secretary  to  Board  of  Di- 
rection on  Result  of  Ballot  on 
Proposed  Changes  in  Year  Book 
and  Proceedings,  540,  545,  550. 

Report  of  Secretary  to  Board  of  Di- 
rection Relative  to  Acceptance  of 
Re-election  by  J.  V.  Davies  as 
Representative  of  Society  in 
United  Engineering  Society,  127. 


Report  of  Secretary  to  Board  of 
Direction  Relative  to  Actions  of 
Founder  Societies  Finance  Com- 
mittee on  Appropriation  for  Work 
of  Engineering  Societies  Employ- 
ment Bureau  and  Engineering 
Council,  886. 

Report  of  Secretary  to  Board  of  Di- 
rection Relative  to  Alteration  of 
Society  House,  etc.,  125. 

Report  of  Secretary  to  Board  of  Di- 
rection Relative  to  Appointment 
of  Delegates  to  Joint  Engineering 
Congress  in  Paris  by  Executive 
Committee,  125. 

Report  of  Secretary  to  Board  of  Di- 
rection Relative  to  Committee  on 
Technical   Symbols,   127. 

Report  of  Secretary  to  Board  of  Direc-  ' 
tion  Relative  to  Delay  in  Publi- 
cation of  Proceedings,  886. 

Report  of  Secretary  to  Board  of  Di- 
rection Relative  to  Disposal  of 
Copies  of  Papers  of  1904  Inter- 
national Engineering  Congress, 
128. 

Report  of  Secretary  to  Board  of  Di- 
rection Relative  to  Invitation  of 
Society  for  Promotion  of  En- 
gineering Education  to  Appoint 
Representative  to  Meeting,  127. 

Report  of  Secretary  to  Board  of  Di- 
rection Relative  to  Removal  of 
Model  of  Alfred  Noble  Memorial, 
466. 

Report  of  Secretary  to  Board  of  Di- 
rection Relative  to  Reports  of 
Committee  on  Setting  and  Judg- 
ing Engineering  Problems,    124. 

Report  of  Tellers  Appointed  to  Can- 
vass Ballot  for  Officers,  122,  149. 

Report  of  Tellers  Appointed  to  Can- 
vass Final  Suggestions  for  Nom- 
inating Committee,  116,  128,  133, 
134. 

Report  of  Treasurer,  42,  116,  132. 

Report  to,  and  Action  by.  Board  of 
Direction  on  Final  Report  of 
Committee  on  Development,  884. 

Report  to  Board  of  Direction  from 
Robert  A.  Cvimmings  on  Cere- 
monies at  Dedication  of  Build- 
ings at  Pittsburgh  Experiment 
Station.  886,  935. 

Report  to  Board  of  Direction  on  Re- 
vised   Constitution    of    American 


REPORT 


RESOLUTION 


Engineering  Standards  Commit- 
tee, 884. 

Report  to  Board  of  Direction  Relative 
to  Action  of  Duluth  Association 
Recommending  Adoption  by  En- 
gineering Council  of  News  Bulle- 
tin, 467. 

Report  to  Board  of  Dirnntion  Relative 
to  Action  of  Southern  California 
Association  on  ^York  of  the  Com- 
mittee on  Development,  467. 

Report  to  Board  of  Direction  Relative 
to  Resolutions  adopted  by  Li- 
brary Board  of  L^nited  Engineer- 
ing Society  Recommending  Re- 
cataloguing  of  Engineering  Socie- 
ties Library,  123. 

Report  to  Board  of  Direction  Relative 
to  Resolutions  of  Founder  Socie- 
ties Finance  Committee  on  Ap- 
propriation for  Work  of  Ameri- 
can Engineering  Standards  Com- 
mittee. 886. 

Reports  of  Committee  on  Establish- 
ment of  Student  Branches  of  the 
Society,  124. 

Requardt,  Gustav  Jaeger. — Trans- 
ferred to  Grade  of  Member,  882. 

Research  Fellowship  in  Physics  and 
Chemistry.  —  Announcement  of 
Establishment  of,  428. 

Resolution  of  American  Federation  of 
Labor  Relative  to  Labor  and  Sci- 
entific Research,  696. 

Resolution  of  Board  of  Direction  Ap- 
proving Work  of  National  Service 
Committee  as  Presented  in  Pros- 
pectus, 464. 

Resolution  of  Board  of  Direction  Au- 
thorizing Addition  of  Explana- 
tory Matter  to  Progress  Report  of 
Committee  on  Development,  545. 

Resolution  of  Board  of  Direction  Au- 
thorizing Appointment  of  Com- 
mittee on  Honorary  Membership, 
547. 

Resolution  of  Board  of  Direction  Ex- 
pressing Confidence  in  Work  of 
Committee  on  Development,  467. 

Resolution  of  Board  of  Direction 
Relative  to  Appointment  of  Com- 
mittee to  Consider  Question  of 
Assistant  Secretary,  130. 

Resolution  of  Board  of  Direction 
Relative  to  Appointment  of  Mem- 


bers of  Permanent  Franco-Ameri- 
can Engineering  Committee,  886. 

Resolution  of  Board  of  Direction  Rela- 
tive to  Appointment  of  Represen- 
tatives of  Society  on  Joint  Com- 
mittee to  Formulate  Specifica- 
tions for  Reinforced  Concrete, 
885. 

Resolution  of  Board  of  Direction 
Relative  to  Eligibility  to  Election 
as  Member  of  Board,  126. 

Resolution  of  Board  of  Direction  Rela- 
tive to  Mileage  of  Members  of 
Joint  Conference  Committee,  885. 

Resolution  of  Board  of  Direction 
Relative  to  Ownership  of  Books  in 
Engineering  Societies  Library, 
544. 

Resolution  of  Board  of  Direction 
Relative  to  Presentation  and  Dis- 
tribution of  Progress  Report  of 
Committee  on  Development,  545. 

Resolution  of  Board  of  Direction 
Relative  to  Recataloguing  of  En- 
gineering Societies  Library,  124. 

Resolution  of  Board  of  Direction 
Relative  to  Votes  of  Trustees  of 
United  Engineering  Society,  547. 

Resolution  of  Board  of  Direction 
Requesting  Onward  Bates  to  Con- 
tinue as  Chairman  of  Committee 
on  Development,  545. 

Resolution  of  C.  E.  Grunsky  on  Pub- 
lication of  Professional  Directory 
of   Engineers.   887. 

Resolution  of  Engineering  Council 
Relative  to  Additional  Contribu- 
tion for  Work  of  National  Service 
Committee,  466. 

Resolution  of  Engineers',  Architects', 
and  Constructors'  Conference  on 
National  Public  Works  on  Topo- 
graphic Mapping  of  the  United 
States,  488. 

Resolution  of  Founder  Societies 
Finance  Committee  on  Appropria- 
tion for  Work  of  American  Engi- 
neering Standards  Committee, 
884. 

Resolution  of  San  Diego  Association 
Relative  to  Creation  of  National 
Department   of  Public  Works,  887. 

Resolution  on  the  Relation  of  the  En- 
gineer to  the  Future  Military 
Activities  of  the  United  States, 
873. 


RESOLUTION 


RESOLUTIONS 


Resolution  Recommending  Appoint- 
ment of  Founder  Societies  Finance 
Committee  on  Joint  Activities, 
546. 

Resolution  Relative  to  Appointment  of 
Committee  to  Secure  Discussion  of 
Dr.  Mann's  Report  on  Engineer- 
ing  Education,  ,116.    136. 

Resolution  Relative  to  Plan  for 
Financing  Work  of  National  Ser- 
vice Committee,  122,  147.      • 

Resolutions  of  American  Engineering 
Standards  Committee  on  Stand- 
ardization of  Screw  Threads,  958. 

Resolutions  of  Board  of  Direction 
Relative  to  Dismissal  of  Engi- 
neering Employees  of  Public  Ser- 
vice Commission,  117,  128,  141, 
142. 

Resolutions  of  Board  of  Direction 
Relative  to  Extension  of  Mort- 
gage on  Society  House,  125. 

Resolutions  of  Board  of  Direction 
Relative  to  Proposed  Purchase  of 
Additional  Real  Estate  by  United 
Engineering  Society,  465. 

Resolutions  of  Board  of  Direction 
Relative  to  Report  of  Committee 
on   Development,   885. 

Resolutions  of  Board  of  Direction 
Relative  to  Request  of  Engineer- 
ing Council  for  Additional  Con- 
tribution for  Work  of  National 
Service  Committee,  466. 

Resolutions  of  Board  of  Trustees  of 
United  Engineering  Society  Rela- 
tive to  Report  of  Finance  Com- 
mittee on  Purchase  of  Additional 
Real   Estate,  465. 

Resolutions  of  Brooklyn  Engineers 
Club  Relative  to  Dismissal  of 
Engineering  Employees  of  Public' 
Service    Commission,    128,    141. 

Resolutions  of  Cleveland  Association 
Relative  to  Work  of  Committee 
on  Development.  318,  467;  Action 
of  Board  of  Direction  on,  467. 

Resolutions  of  Duluth  Association  on 
Appointment  of  Delegates  to 
Joint  Engineering  Congress, 
Paris. — Action  of  Board  of  Di- 
rection Relative  to,   125,   198. 

Resolutions  of  Duluth  Association  on 
Committee  on  Development. — Ac- 
tion of  Board  of  Direction  Rela- 
tive to,  125,  200. 


Resolutions  of  Founder  Societies  and 
Engineers'  Club  on  Death  of 
Andrew  Carnegie,   813. 

Resolutions  of  Founder  Societies 
Finance  Committee  on  Appropria- 
tion for  Work  of  Engineering  So- 
cieties Employment  Bureau  and 
Ennjineering   Council,    886. 

Resolutions  of  Kansas  City  Engineer- 
ing Society,  Ohio  Engineering 
Society,  and  Rochester  Engineer- 
ing Society  on  Development  of 
Professional  Engineering.  —  Ac- 
tion of  Board  of  Direction  on, 
466. 

Resolutions  of  Library  Board  of 
United  Engineering  Society  Rela- 
tive to  Recataloguing  Engineer- 
ing Societies  Library,  123. 

Resolutions  of  Mississippi  River  Com- 
mission on  Death  of  Homer  Peter 
Ritter,  697. 

Resolutions  of  St.  Louis  Association 
Relative  to  Additional  Contribu- 
tions for  Work  of  National  Ser- 
vice Committee,  466. 

Resolutions  Relative  to  the  Prosecu- 
tion of  Reconstruction  Work, 
121,   145. 

Reynolds,  Charles  Henry. — Elected 
an  Associate  Member.  880. 

Reynolds,  William  Le  Roy. — Trans- 
ferred to  Grade  of  Member,  462. 

Rhett,  Edmlnd  Moore. — Death  an- 
nounced, 2. 

Rhodes,  Albert  Taylor. — Elected  an 
Associate,   870. 

Rice,  Clifton. — Elected  an  Associate 
Member,  542. 

Rich,  Barzillai  Allen. — Elected  a 
Member,  118. 

Rich,  Melvin  S.  —  Transferred  to 
Grade  of  Member,  871. 

Richardson,  Clifford.  —  Discussion 
by,  460. 

Richardson,  Frank  Edison. — Elected 
an  Associate  Member,  411. 

Richmond,  Julian.  —  Transferred  to 
Grade   of   Member.    876. 

Ricketts,  Allan  Townshend. — 
Elected  a  Member.  868. 

Ridgway,  Robert.  —  On  Programme 
Committee  for  Second  Meeting  of 
Each  Month,  884,  938. 

RiDLFJY,  Clarence  Eugene. — Elected 
an   Associate  Member,  537. 


RIEGEL 


ROESCHLAUB 


RiEGEL,  Ross  MiLToiT. — Transferred 
to  Grade  of  Member,  871. 

Rights,  Lewis  D. — On  Publication 
Committee,  129;  On  Committee 
of  Board  of  Direction  to  Consider 
Question  of  Assistant  Secretary, 
130;  On  Committee  Appointed  to 
Confer  with  Committee  on  Iron 
and  Steel  Structures  of  American 
Railway  Engineering  Associa- 
tion, 468;  Discussion  by,  541, 
559,  877,  879;  On  Committee  of 
Arrangements  for  Annual  Meet- 
ing, 972. 

RiMBAULT,  Emile  LEONARD. — Trans- 
ferred to  Grade  of  Associate 
Member,  120. 

RiTTER,  Homer  Peter. — Death  an- 
nounced, 538;  Resolutions  of 
Mississippi  River  Commission  on 
Death  of,  697. 

Road  Building  in  Pennsylvania. — 
Statement   Relative   to,"  427. 

Roads. — Legislation  on,  478,  950;  And 
Fruit  Trees,  693;  Army  Equip- 
ment for  Work  on,  696;  Building 
Outlook  for,  947. 

Roberts,  Warren  Russell. — Elected 
a  Member,  536. 

Robertson,  Fonzie  Eugene. — Trans- 
ferred to  Grade  of  Associate 
Member,  882. 

Robertson,  George  Sadtler. — Elected 
an  Associate  Member,  870. 

Robertson,  Louis  Wellington. — 
Elected  a  Junior,  538. 

Robinson,  A.  W. — Discussion  by,  873. 

Robinson,  Ernest  Franklyn. — 
Transferred  to  Grade  of  Mem- 
ber, 462;    Discussion  by,   873. 

Robinson,  Ernest  Leffert. — Elected  ■ 
an  Associate  Member,  870. 

Robinson,  George  L.  —  Discussion 
by,    1. 

Robinson,  George  Norman. — Elected 
an  Associate  INIember,  875. 

Rochester  Engineering  Society. — Ac- 
tion of  Board  of  Direction  on 
Resolutions  by.  On  Development 
of  Professional  Engineering,  466. 

Rockefeller  Foundation.  —  Announces 
Establishment,  In  Co-operation 
with  National  Research  Council, 
Of  Research  Fellowship  in  Phys- 
ics and  Chemistry,  428. 


ROESCHLAUB,        JOSEPH        MiCHAEL. — 

Elected  an  Associate  Member, 
542. 

RoGow.  Sydney. — Elected  a  Junior, 
461. 

Roll  of  Honor,  48,  225,  334;  Sum- 
mary of  Society  Membership  on, 
47,  224,  333;  Discontinuance  of, 
429. 

Root,  William  Stanton. — Elected  an 
Associate   Member.    119. 

Rose,  John  Gansovertte. — Elected 
an  Associate  Member,  461. 

RosENCBANS,  E.  J. — Appointed  Teller 
to  Canvass  Ballot  for  Officers, 
115,  131,  150. 

RosENWALD,  Jesse. — Elected  an  As- 
sociate Member,  880. 

Ross,  Blair  Arthur. — -Transferred  to 
Grade  of  Associate  Member,  877. 

Ross,  William  Claiborne. — Elected 
an  Associate  Member,  880. 

RouLLARD,  Felix  King. — Elected  an 
As.sociate   Member,   875. 

Rowe,  Donald  Hefley. — Transferred 
to  Grade  of  Associate  Member, 
877. 

Rowland  Prize.— Award  of.  116,  132. 

RuBEY,  Harry  Kelley. — Elected  an 
Associate  Member,  875. 

Russell,  Alexander  Allen  Mac- 
Vicar. — iTransferred  to  Grade  of 
Associate  Member,    120. 

Russell,  Herbert  Lafayette. — 
Elected  a  Member,   118. 

Ruth,  Edgar  Kingsbury. — Trans- 
ferred to  Grade  of  Member,  544. 

Ryan,  James  Tillman. — Elected  an 
Associate  Member,  537. 

Ryan,  Walter  Jackman. — Trans- 
ferred to  Grade  of  Member,  412. 

Sackett,  Guy  Woodford. — Elected  an 
Associate  Member,   875. 

Sacramento,  Cal. — New  Filtration 
Plant  for,  682. 

Sadler,  Walter  Clifford. — Trans- 
ferred to  Grade  of  Associate 
Member,  877. 

Sage,  William  Hampden,  Jr. — 
Elected  a  Member,  868. 

St.  Louis  Association. — Abstract  of 
Minutes  of  Meetings  of,  214,  323, 
721;  Resolutions  of.  Relative  to 
Additional       Contributions       for 


SALE 


SCHOLARSHIPS 


Work  of  National  Service  Com- 
mittee,  466. 

Sale,  Clarence  Stanley. — Elected 
an  Associate  Member,  119. 

Samuklsox,  Berxiiard  Martin. — 
Elected  a  IMember,  410. 

Sanderson,  Nathan  Herbert. — 
Transferred  to  Grade  of  Member, 
871. 

San  Diego  Association. — Resolution 
by,  and  Relative  to  Creation  of 
National  Department  of  Public 
Works,  Presented  to  Board  of 
Direction,  887. 

San  Diego  County,  California. — Geolo- 
gy and  Ground-Waters  of,  947. 

Sandqxjist,  Oscar  Adolph. — Elected 
an   Associate  Member,   880. 

San  Francisco  Association. — Report 
of  Committee  of.  On  Licensing 
Engineers,  6 ;  Abstract  of  Min- 
utes of  Meetings  of,  16,  316,  497, 
498,  709,  824,  975. 

San  Francisco,  Joint  Council  of  En- 
gineering Societies  of.— An- 
nouncement by,  Relative  to  Engi- 
neers' Service  Bureau,  8. 

Sano,  Tojiro. — Elected  a  Member, 
873. 

Sargent,  George  Henry. — Elected  an 
Associate   Member,   537. 

Sauerman,  Henry  Burger. — Death 
announced,  539. 

Saunders,  George  Crosby. — Trans- 
ferred to  Grade  of  Member,  882. 

Saville,  Thorndike. — Elected  an  As- 
sociate Member,  537. 

Sawdon,  Wallace  Atterbxiry. — 
Elected  an  Associate  Member,  880. 

Sawix,  Sanford  Wales. — Elected  an 
Associate  Member,   411. 

Sawyer,  Donald  Hubbard. — Trans- 
ferred to  Grade  of  Member,  882. 

SciiARFF,  Maurice  Roos. — Trans- 
ferred to  Grade  of  Member,  871. 

ScHEiDENHELM,  F.  W. — Awarded  the 
Thomas  Fitch  Rovs'land  Prize, 
116,   132. 

Schilling,  Alexander  Charles. — 
Death   announced,   290. 

Schmidt,  Fred  Rudolf. — Elected  an 
Associate,  411. 

ScHNABEL,  William  Charles. — 
Elected     an     Associate     Member, 


Scholarships,  Memorial. — Establish- 
ment of.  By  Westinghouse  Com- 
pany,  690. 

School  of  Engineering.  —  Announce- 
ment Relative  to  Establishment 
of.  In  Pennsylvania,  817. 

Schools  and  Universities,  Trade  and 
'i'echnical. — War  Equipment  for, 
818,  938. 

Schools,  Technological,  Committee  to 
Prepare  Engineering  Problems 
and  Judge  Competitions  for. — 
Action  of  Board  of  Direction 
Relative  to,  124;  Report  of  Com- 
mittee on  Special  Committees  on, 
545,  687. 

Schreiber,  J.  Martin. — Letter  to 
Board  of  Direction  from,  Rela- 
tive to  Work  of,  and  Appropria- 
tion for,  American  Engineering 
Standards  Committee,  126;  Re- 
port of,  To  Board  of  Direction 
Relative  to  Appropriation  for 
American  Engineering  Standards 
Committee,  884. 

Schultz,  Harold  August  Hastrup. 
— Death   announced,   2. 

Schultze,  Paul. — Appointed  Deputy 
State  Highway  Commissioner  of 
New  York,  481. 

ScHULz,  Edward  Hugh. — Elected  a 
Member,   873. 

Schussler,  Hermann  Frederick  Au- 
gust.— Death  announced,  539. 

Schuyler,  Walter  Wesley. — Trans- 
ferred to  Grade  of  Associate 
Member,  882. 

SCHWENDENER,  KaRL         DeWITT.  

Transferred  to  Grade  of  Member, 
882. 

Screw  Threads,  Standardization  of. — 
Resolutions  of  American  Engi- 
neering Standards  Committee  on, 
952. 

Scruggs,  Edwin  Lyle. — Elected  an 
Associate   Member,    461. 

Seabrook,  Hugh  Rayner. — Elected 
an  Associate   Member,   542. 

Sealey,  David  Alfred. — Elected  an 
Associate  Member,   870. 

Seaman,   H.  B. — Discussion  by,   795. 

Seaman,  William  Laurie. — Elected 
a  Junior,  875. 

Sears,  William  Hatfield. — Trans- 
ferred to  Grade  of  Member,  412. 


SECRETARY 


SECRETARY 


Secretary.— Report  of.  40,  116,  131; 
Report  of,  To  Board  of  Direction 
Relative  to  Reports  of  Committee 
on  Setting  and  Judging  Engineer- 
ing Problems,  124;  Report  of,  To 
Board  of  Direction  Relative  to 
Alteration  of  Societv  House,  etc., 
125;  Report  of.  To  Board  of 
Direction  Relative  to  Appoint- 
ment of  Delegates  to  Joint  Engi- 
neering Congress  in  Paris,  by 
Executive  Committee,  125;  Report 
of.  To  Board  of  Direction  Rela- 
tive to  Acceptance  of  the  Re- 
election of  J.  V.  Davies  as  Rep- 
resentative of  Society  in  United 
Engineering  Society,  127;  Report 
of.  To  Board  of  Direction  Rela- 
tive to  Invitation  of  Society  for 
Promotion  of  Engineering  Educa- 
tion to  Appoint  Representative 
of  Society  to  Meeting,  i27;  Re- 
port of.  To  Board  of  Direction 
Relative  to  Committee  on  Teclmi- 
cal  Symbols,  127;  Report  of,  To 
Board  of  Direction  Relative  to 
Disposal  of  Copies  of  Papers  of 
1904  International  Engineering 
Congress,  128;  Election  of,  129; 
Statement  by.  To  Board  of  Direc- 
tion Relative  to  Work  of  Office, 
130;  Statement  by.  Relative  to 
Work  of  Delegation  of  American 
Engineers  to  Joint  Engineering 
Congress,  Paris,  172;  Letter  of, 
To  Governors  of  States  Relative 
to  Engineering  Societies  Em- 
ployment Bureau,  302 ;  Report  of, 
To  Board  of  Direction,  of  Accept- 
ance by  J.  R.  Worcester  and 
A.  N.  Talbot  of  Appointment  as 
Representatives  of  Society  on 
Engineering  Council,  464;  Report 
of,  To  Board  of  Direction,  of  Ac- 
ceptance by  H.  J.  Burt,  of  Ap- 
pointment as  a  Representative  of 
Society  on  American  Engineering 
Standards  Committee,  464;  Re- 
port of,  To  Board  of  Direction, 
Relative  to  Removal  of  Model  of 
Alfred  Noble  Memorial,  466;  Re- 
port of.  To  Board  of  Direction, 
On  Result  of  Ballot  on  Pro- 
posed Clianges  in  Year  Book  and 
Proceedinps,  540,  545,  550;  An- 
nounces Election  and  Transfer  of 


Candidates  for  Membership,  540, 
551;  Presents  Report  of  Com- 
mittee on  Development,  540,  551; 
Report  of,  To  Board  of  Direction, 
Relative  to  Appointment  of  Rep- 
resentatives of  Society  on  Joint 
Committee  on  Culvert  Pipe  Speci- 
fications, 883;  Report  of.  To 
Board  of  Direction  on  Adoption 
of  Resolutions  by  Founder  So- 
cieties Finance  Committee,  884; 
Report  of.  To  Board  of  Direction 
Relative  to  Delay  in  Publication 
of  Proceedings,  886;  Report  of, 
To  Board  of  Direction  Relative  to 
Action  of  Founder  Societies 
Finance  Committee  on  Appropria- 
tion for  WorK  of  Engineering 
Societies  Employment  Bureau 
and  Engineering  Council,  886. 

Secretary,  Assistant. — Resolution  of 
Board  of  Direction  Relative  to 
Appointment  of  Committee  to 
Consider  Question  of.  130;  Ap- 
pointment of  Committee  to  Con- 
sider Question  of,  130;  Appoint- 
ment of,  313;  Report  to  Board  of 
Direction  Relative  to  Election  of 
Steplien  L.  Coles  as,  and  the  Re- 
tirement of  Thomas  J.  McMinn 
as,   464. 

"Sewage  and  Wastes  Disposal  for  the 
United  States  Army",  Address 
on,  1. 

Seymour,  Edwin  Newburgeb. — 
Elected  a  Junior,   543. 

Shaffer,  Nathaniel  Leonard. — 
Elected  a  Junior,  461. 

Shank,  Jacob  Ralph. — Elected  an 
Associate  Member,   543. 

Shankland,  Ralph  Graham. — 
Transferred  to  Grade  of  Member, 
412. 

Shea,  William  James. — Elected  an 
Associate   Member.   537. 

Sheets,  Frank  Thomas. — Elected  an 
Associate  Member,   461. 

Shenehon,  F.  C. — On  Local  Commit- 
tee of  Arrangements  for  Annual 
Convention,  429,  495;  Address 
by,  540,  550,  580. 

Shipley,  Robert  Earle. — Death  an- 
nounced, 2. 

Shiraishi,  Naoji.^ — Death  aimounced. 
539. 


SHLESSINGER 


SMITH 


SHLESSINGER,  JACOB. — Elected  an  As- 
sociate Member,  880. 

Shumaker,  John  Perry. — Elected  a 
Junior,    119. 

Shupe,  Elmer  Byron. — Elected  a 
Junior,  875. 

Siberian  Railway,  Technical  and  Mili- 
tary Boards  of. — Members  of, 
428. 

Siebert,  Christian  Ltjdewig.  — 
Elected  an  Associate  Member, 
461. 

Siems,  George  Henry. — Elected  an 
Associate   ^lember,   875. 

Siems,  Velentine  Bernard. — Elected 
an  Associate  Member,  880. 

SiGMUND.  Benjamin  Joseph. — Elected 
an  Associate  Member,  461. 

Silver,  Raxph  Lawrence.  —  Elected 
an  Associate  Member,  870. 

Simmons,  Edward  Alfred. — Elected 
an  Associate.  875. 

Simonds,  Fked  Washburn. — Elected 
an  Associate  Member,  870. 

Sinclair,  Leonard  Hanscome.  — 
Transferred  to  Grade  of  Associ- 
ate Member,  538. 

Singh,  Kirpal. — Elected  an  Associ- 
ate Member,  543. 

SiNGSTAD,  Ole. — Elected  an  Associ- 
ate Member,  119. 

SiVASLiAN,  Hyrand  Arakel. — Elected 
an  Associate  Member,  119. 

Slater,  W.  A. — On  Joint  Committee 
to  Formulate  Snecifications  for 
Reinforced  Concrete,  934. 

Slifer,  Hiram  Joseph. — Death  an- 
nounced, 289. 

Slocum,  Curlys  Lyon. — Transferred 
to  Grade  of  Member,  544. 

Small,  James  Hampden.  Jr. — Trans- 
ferred to  Grade  of  Member,  462. 

Smead,  Raphael  Chart. — Death  an- 
nounced, 883. 

Smillie,  Ralph.  —  Transferred  to 
Grade  of  Associate  ^lember,  872. 

Smith,  Acheson. — Elected  a  Mem- 
ber,  118. 

Smith,  Augustus.  —  Discussion  by, 
122. 

Smith,  Benjamin  Le  Compte.  — 
Elected  an  Associate  Member, 
870. 

Smith,  Cedric  Burnett. — Elected  an 
Associate  Member,   870. 


Smith,  Erwin  Weir. — Elected  an  As- 
sociate Member,  119. 

Smith,  Herschel  C. — Transferred  to 
Grade  of  Associate  Member,  877. 

Smith,  Hilmer  Frederick. — Elected 
an  Associate  Member,  880. 

Smith,  J.  Waldo. — Presides  at  Meet- 
ing, 1;  Discussion  by,  413,  795. 

Smith,  James  Axtell. — Elected  an 
Associate    Member,    870. 

Smith,  Julian  Polk. — Elected  an  As- 
sociate  ^Member.   875. 

Smith,  Maxwell  Waide.  —  Trans- 
ferred to  Grade  of  Member,  871. 

Smith,  Ralph  Adams.  —  Elected  a 
Junior,    881. 

Smith,  Roscoe  Lee. — Elected  an  As- 
sociate Member,  411. 

Smith,  Stanley. — Elected  an  Asso- 
ciate :Member,   880. 

Smith,  William  Durkee.  —  Trans- 
ferred to  Grade  of  Associate 
Member,  544. 

Smith,  Willis  Roswell. — Death  an- 
nounced, 2. 

Snow,  F.  Herbert. — Communication 
from,  To  Philadelphia  Associa- 
tion, Relative  to  the  Engineer 
and  the  State,   11. 

Snyder,  F.  A. — Discussion  by,  873, 
879. 

Snyder,  George  D. — ^Discussion  by, 
409,  873. 

Society,  Deceased  Members  of. — Re- 
quest of  Publication  Committee 
for  Memoirs  of,  491. 

Society  for  Promotion  of  Engineering 
Education.  —  Appointment  of 
Representative  of  Society  to 
Meeting  of,  127. 

Society,  Honorary  Membership  in  the. 
— Resolution  of  Board  of  Direc- 
tion Authorizing  Appointment  of 
Committee  on,  547 ;  Appointment 
of  Committee  on,  682. 

Society  House. — Resolutions  Adopted 
by  Board  of  Direction  Relative  to 
Extension  of  Mortgage  on,  125; 
Report  of  Secretary  to  Board  of 
Direction  Relative  to  Alteration 
of,    125. 

Society  Meetings.  —  Approval  by 
Board  of  Direction  of  Request  of 
New  York  Meetings  Committee 
Relative  to  Collations  at,  129; 
Appointment  of  Programme  Com- 
mittee  for,   884,   938. 


SOCIETY 


SPRAGUE 


Society  of  Polish  Engineers  and  Busi- 
ness Men  in  America. — Organiza- 
tion of,  For  Closer  Commercial 
Relations  between  the  Republic 
of  Poland  and  the  United  States, 
426. 

Society,  Officers  of  the. — Appointment 
of  Tellers  to  Canvass  Ballot  for, 
115,  131;  Report  of  Tellers  Ap- 
pointed to  Canvass  Ballot  for, 
122,  149;  List  of  Candidates  for, 
972. 

Society,  Reading  Room  of  the.- — Ac- 
cessions of  Books  to  the,  509,  99'9. 

Society,  Student  Branches  of  the. — 
Majority  and  Minority  Reports 
of  Committee  on  Establishment 
of,  124;  Action  by  Board  'of  Di- 
rection Relative  to  Establishment 
of,  124. 

Soils  for  Foundations,  etc.,  Special 
Committee  to  Codify  Present 
Practice  on  Bearing  Value  of.^ 
Progress  Report  of,  117,  138; 
Minutes  of  Meeting  of,  218,  990; 
Report  of  Committee  on  Special 
Committees  on  Work  of,  545,  685. 

SoNDEBEGGER,  A.  L. — Paper  by,  872. 

Sopp,  Claude  Wellington. — Elected 
a  Junior,  543. 

SoRZANO,  Carlos  Tejada. — Elected  an 
Associate  Member,  537. 

Southern  California  Association.  — 
Abstract  of  Minutes  of  Meetings 
of,  325,  435,  505,  723,  987;  Action 
by.  Relative  to  Work  of  Commit- 
tee on  Development,  325,  467 ;  Re- 
port to,  and  Action  by.  Board  of 
Direction  Relative  to  Action  of. 
On  Work  of  Committee  on  Devel- 
opment, 467. 

Spear,  William  Howard.  —  Elected 
an  Associate  Member,  880. 

Speed,  William. — Elected  an  Associ- 
ate Member,  880. 

Speidel,  Hugo  S. — Death  announced, 
796. 

Speir,  Oswald,  Jr.  —  Elected  a 
Junior,  875. 

Speruy,  Austin  Russell  Willard. — 
Death  announced,  121,  144. 

Spilsbury,  E.  Gyhbon. — Address  by, 
As  Delegate  to  Joint  Engineering 
Congress,  Paris,  180. 

Spokane  Engineering  and  Technical 
Association.  —  Invitation    from, 


To  Members  of  National  En- 
gineering Societies  Visiting  Spo- 
kane, Wash.,  484. 

Sprague,  N.  S.  —  On  Nominating 
Committee,  116,  128,  133,  134. 

Stanfield,  Adrian  Clyde. — Elected 
an  Associate  Member,  543. 

Staniford,  Charles  W.  —  Awarded 
the  James  Laurie  Prize,  116, 
133. 

Stanley,  Lloyd  Lawrence.— Elected 
,  an  Associate  Member,  411. 

Stanton,  Fred  Caswell. — Death  an- 
nounced, 123. 

Stanton,  Thomas  Elwood,  Jr.  — 
Elected  an  Associate  Member, 
119. 

Stanton,  William  Macy.  —  Elected 
an  Associate  Member,  880. 

Stape,  George  Philip  Alexander. — 
Elected  an  Associate  Member, 
461. 

State  Reconstruction  Committees. — 
Statement  Relative  to  Appoint- 
ment of,  and  Work  of,  477. 

Stauffen,  I'eederick  Charles.  — 
Elected  an  Associate  Member, 
875. 

Stauffer,  Isaac  Yost. — Transferred 
to  Grade  of  Associate  Member, 
538. 

Stearns,  Fred  Le  Roy. — Transferred 
to  Grade  of  Associate  Member, 
538. 

Stearns,  Frederic  Pike. — Death  an- 
nounced, 883. 

Stein,  Benjamin. — Elected  an  Asso- 
ciate Member,  543. 

Stein,  Milton  Frederick.  —  Trans- 
ferred to  Grade  of  Member.  871. 

Steinberg,  Max.  —  Transferred  to 
Grade  of  Associate  Member,  120. 

Steinbruch,  Walter.  —  Transferred 
to  Grade  of  Associate  Member, 
872. 

Stephens,  George  Hippesley  Stan- 
ley.— Death  announced,  796. 

Sterling,  Paul. — Elected  a  Member, 
536. 

Stern,  E.  W. — Discussion  by,  460,  879. 

Stevens,  George  M.  —  Death  an- 
nounced, 413. 

Stevens,  Horace  E. — On  Local  Com- 
mittee of  Arrangements  for  An- 
nual Convention,  429,  495. 


STEVENS 


STUPP 


Stevens.  Howard  E. — On  Local  Com- 
mittee of  Arrangements  for  An- 
nual Convention,  429.  495. 

Stevens,  John  F. — Appointed  Presi- 
dent of  Technical  Commission  on 
Siberian  Railway,  428. 

Stevens,  Leonard  Jackson. — Elected 
an   Associate   ^Member,   875. 

Stevenson,  Albert  Leslie. — Elected 
an  Associate  Member,  4G1. 

Stevenson,  James  Cummin. — Trans- 
ferred to  Grade  of  ^lember,  871. 

Stewart,  William  Henry. — Elected 
an  Associate   Member,   875. 

Stillwell,  L.  B. — Address  by.  As 
Delegate  to  Joint  Engineering 
Congress,  Paris,  184;  On  Advi- 
sory Engineering  Committee  for 
New  York  State,  311. 

Stimson,  Burt.  —  Death  announced, 
539. 

Stivers,  Arthur  Ducat.  —  Trans- 
ferred to  Grade  of  Member,  882. 

Stocker.  Lesltk  \Yrightson. — Trans- 
ferred to  Grade  of  Member,  544. 

Stockwell,  Harry  David. — Elected  a 
Junior,  875. 

Stoddard.  Lewis  Malcolm. — Elected 
a  Member,  410. 

Stone,  Henry  Morton. — Death  an- 
nounced,  123. 

Stout,  Benjamin  Ellis  Warren. — 
Elected  an  Associate  Member, 
119. 

Strachan,  Joseph  Joslin.  —  Trans- 
ferred to  Grade  of  Associate 
Member,  538. 

Strattman,  Charles  Robert.  — 
Elected  an  Associate  Member,  881. 

Stresses  in  Railroad  Track,  Special 
Committee  to  Report  on. — Prog- 
ress Report  of,  117,  139;  Report 
of  Committee  on  Special  Com- 
mittees on  Work  of,  545,  686; 
Appointment  of  Additional  Mem- 
bers of,  887;  Minutes  of  Meeting 
of,   991. 

Stuart,  Francis  Lee. — Paper  by, 
122;  Discussion  by,  122,  877,  879; 
Nominated  as  Vice-President,  972. 

Student  Branches  of  the  Society. — 
Majority  and  Minority  Reports 
of  Committee  on  Establishment 
of,  124;  Action  by  Board  of  Di- 
rection Relative  to  Establish- 
ment of,  124. 


Stupp,  John  George.  —  Transferred 
to  Grade  of  Associate  Member, 
877. 

Sullivan,  John  Martin. — Elected  a  . 
Member,  868. 

Sullivan,  Maurice  Joseph. — Trans- 
ferred to  Grade  of  Member,  412. 

Sumner,  Charles  Richard. — Elected 
a  Member,  460. 

SwAREN,  John  William.  —  Trans- 
ferred to  Grade  of  Member,  462. 

Swain,  George  F.  —  Appointed  to 
Represent  Society  at  Meeting  of 
Society  for  Promotion  of  En- 
gineering Education,  127;  Ad- 
dress by.  As  Delegate  to  Joint 
Engineering  Congress,  Paris, 
173;  Discussion  by,  541,  558;  On 
Permanent  Franco-American  En- 
gineering Committee,  886,  938. 

Swensson,  Emil. — Death  announced, 
539. 

SwoPE,  Ernest  Elba.  —  Elected  an 
Associate  Member,  543. 

Sykes,  George.  —  Transferred  to 
Grade  of  Member,  538;  Death 
announced,    796. 

Sylliaasen,  Melvin  Oliver. — Trans- 
ferred to  Grade  of  Associate 
Member,  882. 

Symbols.  Technical,  Committee  on. — 
Action  of  Board  of  Direction 
Relative  to  Appointment  of  Rep- 
resentative of  Society  on,  and 
Appropriation   for,    127. 

Talbot,  Arthur  N.— Presides  at 
Meeting,  115,  131;  Address  by, 
116,  131;  Appointed  as  Represen- 
tative of  Society  on  Engineering 
Council,  125,  464;  Discussion  by, 
541,  572;  On  Committee  on  Hon- 
orary Membership,   682. 

Talbot,  Kenneth  Hammet. — Trans- 
ferred to  Grade  of  Associate 
Member,  412. 

Talbot,  Lyman  Robert. — Elected  an 
Associate  Member,   537. 

Tammen,  Henry  Casper. — Trans- 
ferred to  Grade  of  Member,  876. 

Tardieu,  Andre. — Statement  by,  Rela- 
tive to  French  War  Losses,  963. 

Tarr,  Charles  Winthrop. — Trans- 
ferred to  Grade  of  Member,  412. 

Tartt,  Phillips  Branch. — Elected  a 
Junior,   871. 


TAY 


THE 


Tay,  Samuel  Wright. — Transferred 
to  Grade  of  Member,  544. 

Taylor,  Feedeeic  Jackson. — Elected 

,         a  Member,  873. 

Taylor,  ]\Iarcus  Peevost. — Elected 
,  an   Associate  Member, -537. 

Taylor,  Orville  Heber. — Elected  an 
Associate  Member,  870. 

TcHiKOFF,  Valentine  Vasilievich. — 
Elected  an  Associate  Member,  870. 

Tebbets,  James  Haegraves. — Elected 
an  Associate  Member,   461. 

Technical  and  Trade  Schools  and 
Universities.  —  War  Equipment 
for,   818,   938. 

Technical  Symbols,  Committee  on. — 
Action  of  Board  of  Direction 
Relative  to  Appointment  of  Rep- 
resentative of  Society  on,  and 
Appropriation   for,    127. 

Tellers. — Appointment  of.  To  Canvass 
Ballot  for  Officers,  115,  131;  Re- 
port of.  On  Final  Suggestions  for 
Nominating  Committee,  116,  128, 
133,  134;  Report  of,  On  Ballot 
for  Officers,  122,  149. 

Tereell,  Daniel  Voiees. — Elected  an 
Associate  Member,  119. 

Texas  Association. — Abstract  of  Min- 
utes of  Meetings  of,  216,  725. 

Texas,  Highway  Construction  in. — 
Statement  Relative  to,  427. 

"The  American  Soldier",  Address  on, 
292. 

"The  Civic  Responsibilities  of  the 
Engineer",  Address  on,  418. 

'The  Compensation  of  Engineers", 
Discussion  on,  877. 

"The  East  Canyon  Creek  Dam",  pre- 
sented and  discussed,  463. 

"The  Engineer  and  the  State",  Com- 
munication from  F.  Herbert 
Snow  to  Philadelphia  Association 
Relative  to,  11. 

"The  Engineer  in  His  Relation  to  Ad- 
ministration", Address  on,  414, 
419. 

"The  Engineering  Alliance  —  Some 
Future  Developments  in  Engi- 
neering as  Seen  from  a  Highway 
Standpoint",  Address  on,  459. 

"The  National  Railroad  Situation  of 
To-day  and  a  Suggested  Basis  for 
Legislation",  presented  and  dis- 
cussed, 122. 


"The  Need  for  a  National  Department 
of  Public  Works",  Discussion  on, 
867. 

"The  Proposed  Nationalization  of 
Railroads  in  the  United  States", 
Discussion  on,   878. 

"The  Reconstruction  of  the  Stony 
River  Dam",  Awarded  the 
Thomas  Fitch  Rowland  Prize, 
116,   132. 

"The  Relation  of  the  Engineer  to 
Legislation",  Address  on,  419. 

"The  Relation  of  the  Engineer  to 
Production  and  Distribution", 
Address  on,  420. 

"The  Relation  of  the  Engineer  to 
Public  Opinion",  Address  on,  420. 

"The  Relation  of  the  Engineer  to  the 
Future  Military  Activities  of  the 
United  States",  Discussion  on, 
873;   Resolution  on,  873. 

Thian,  p.  E. — On  Local  Committee  of 
Arrangements  for  Annual  Con- 
vention, 429,  495. 

Thomas,  Chaeles  Dura. — Trans- 
ferred to  Grade  of  Member,  876; 
Discussion  by,   877. 

Thomas.  R.  D. — On  Local  Committee 
of  Arrangements  for  Annual  Con- 
vention, 429,  495;  Presides  at 
Meeting.   540,   548. 

Thompson,  Missac. — Elected  a  Jun- 
ior, 543. 

Thompson.  S.  E. — On  Joint  Commit- 
tee to  Formulate  Specifications 
for  Reinforced  Concrete,  934. 

Thompson,  Samuel  Hyde. — Elected  a 
Junior,  875. 

Thompson,  W.  G.  B. — Address  by, 
459;    Discussion  by,  460. 

Thomson,  T.  Kenxaed. — Invitation 
from,  To  Inspect  Foundations  of 
New  Assay  Building,  121,  143; 
Discussion  bv,  122,  290,  409,  413, 
539,  795,  872. 

Thurston,  E.  T. — Discussion  by,  413, 
460,  539. 

Tietzel,  Albert  Michael. — Elected 
a  Junior,  411. 

Tillotson,  Luther  Rudolph. — 
Elected  an  Associate  Member, 
543. 

TiLLSON,  George  W. — Address  by.  As 
Delegate  to  Joint  Engineering 
Congress,  Paris,  177;  On  Com- 
mittee on  Highway  Engineering, 
884. 


LIII 


TTLTON 


TRIANA 


TiLT,ON.  George  Albert. — ^Transferred 
to  Grade  of  Associate  Member, 
544. 

TiMMERMAN,  WaYNE  EDWARD. 

Elected  a  Junior,  875. 

TiNGLEY,  Francis. — Transferred  to 
Grade  of  Associate  Member,  462. 

Tinker,  George  S. — Appointed  to  Rep- 
resent Society  on  Joint  Commit- 
tee on  Culvert  Pipe  Specifica- 
tions. 883,  934. 

Ti;vKHAM,  S.  Everett.  —  Discussion 
by,  541,   554. 

Toby,  Maurice. — Elected  an  Associ- 
ate Member,  881. 

ToMKiNS,  Calvin. — Discussion  by, 
123,   409,   460. 

Toms,  Jay  William. — Death  an- 
nounced, 290. 

Topographic  Map  of  the  United 
States. — Letter  of  M.  0.  Leighton 
Relative  to  Completion  of,  422; 
Letter  of  Secretary  of  Interior 
in  Reply  to  Letter  of  M.  0. 
Leighton  Relative  to  Completion 
of,  487;  Resolution  of  Engineers', 
Architects,'  and  Constructors' 
Conference  on  National  Public 
Works  on.  488. 

Torralbas,  Rafae^  Joaquin. — Death 
announced,   539. 

Town  Planning. — Information  Rela- 
tive to,  Belgian,  960;  Statement 
Relative  to.  In  England,  963. 

Townley.  Calvert.— Address  by,  419. 

TowNSEND,  Darvv^in  Wadsworth. — 
Elected  an  Associate  Member, 
881. 

TowNSEXD.  Joseph  Boyer. — Elected 
a  Member,  536. 

Townsend  National  Highways  Bill. — 
Statement  Relative  to,  950. 

Trade  and  Technical  Schools  and 
Universities.  —  War  Equipment 
for,  818. 

Transactions. — Sale   of,   684. 

Transactions,  1918. — Statement  Rela- 
tive to  Mailing  of,   195. 

Trask,  Clarence  Henry. — Elected  an 
Associate   Member,    119. 

Trask,  George  Francis  Donnell. — 
Elected  a   Member,   868. 

Trask,  Warren  Dudley. — Elected  an 
Associate  Member,   411. 

Treasurer.— Report   of,   42,    116^    132. 


Triana,  Jorge. — Elected  a  Junior, 
411. 

Tribus,  L.  L. — Discussion  by,  879. 

Trimble,  Earle  James. — Elected  an 
Associate   Member,   875. 

Trinkaus,  William  Henry. — Elected 
an   Associate   Member,    119. 

Truscott,  Starr. — Transferred  to 
Grade  of  Member,  871. 

TsAi,  Ping  Ye. — Elected  an  Associate 
Member,  875. 

TUFEL,  John  Henry. — Elected  a 
Member,  868. 

"Tunnel  Work  on  Sections  8,  9,  10, 
and  11,  Broadway-Lexington  Ave- 
nue Subway,  New  York  City", 
Awarded  the  J.  James  R.  Croes 
•Medal,   116,   132. 

Turner,  D.  L. — 'Discussion  by,  539, 
879. 

Tuttle,  Arthur  S. — Electea  Treas- 
urer, 122,  149;  On  Committee  on 
Special  Committees,  129;  Letter 
from.  As  Chairman  of  Engineer- 
ing Council's  Committee  on 
Classification  and  Compensation 
of  Engineers,  797;  Discussion  by, 
877;  Nominated  as  Treasurer, 
972. 

TwiTTY,  Joseph  Jones. — Elected  a 
Junior,  875. 

Tyler,  James. — Elected  an  Associate 
Member,  411. 

Tyndall,  Arthur. — Elected  an  Asso- 
ciate  Member,    411. 

Uhlig,  Carl. — Death  announced,  539. 

Unger,  William  Louis. — Transferred 
to  Grade  of  Associate  Member, 
882. 

United  Engineering  Society. — Resolu- 
tions of  Library  Board  of.  Rela- 
tive to  Recataloguing  Engineer- 
ing Societies  Library,  123;  Re- 
Election  of  Representative  of  So- 
ciety in,  127;  Extracts  from  1918. 
Annual  Report  of  Treasurer  of, 
299;  Resolutions  of.  Relative  to 
Report  of  Finance  Committee  on 
Purchase  of  Additional  Real 
Estate,  465;  Resolutions  of 
Board  of  Direction  Relative  to 
the  Proposed  Purchase  of  Addi- 
tional Real  Estate  by,  465;  Re- 
quest by.  For  Appropriation  for 
Use  of  Engineering  Societies  Em- 


UNITED 


UNITED 


ployment  Bureau.  546;  Resolu- 
tion of  Board  of  Direction  Rela- 
tive to  Votes  of  Trustees  of,  547. 

United  States.— Reasons  of,  For  En- 
tering War,  816. 

United  States  Army,  Committee  on 
Classification  of  Personnel  in. — 
Statement  Relative  to  Exhibit  of 
Work   of,   310. 

United  States  Bureau  of  Mines. — Re- 
port to  Board  of  Direction  by 
Robert  A.  Cummings,  On  Cere- 
monies at  Dedication  of  New 
Buildings  at  Pittsburgh  Experi- 
ment Station,  886,  935. 

United  States  Bureau  of  Standards. — 
Technical  News  Bulletin  of,  948. 

United  States.  Chamber  of  Commerce 
of.  —  Election  of  Engineering 
Covmcil  as  Member  of,  930. 

United  States  Coast  and  Geodetic 
Survey.  —  Estimated  Appropria- 
tion for  Work  of,  940. 

United  States  Congress,  66th.— First 
Deficiency  Appropriation  Bill  for, 
940. 

United  States  Consular  Service. — 
Technical  Men  Wanted  for,   951. 

United  States  Department  of  Com- 
merce.— Statement  Relative  to 
Organization  of  Industrial  Board 
of,  425. 

United  States  Engineers,  Corps  of. — 
Reorganization  of.  Under  Pro- 
posed Army  Reorganization  Bill, 
800;   Work  of.  In  France,  809. 

United  States  Interstate  Commerce 
Commission.  — ■  New  Chairman 
Elected,  428;  Letter  from  Chair- 
man of  Engineering  Council  to 
President  Wilson  Urging  Ap- 
pointment of  Engineer  on,  801. 

United  States,  Military  Activities  of 
the.  And  the  Engineer. — Resolu- 
tion Relative  to,  873. 

United  States  Ordnance  Department. 
— Organization  of  Technical  Staff 
for,  485. 
United  States  Patent  Office.— Pro- 
posed Legislation  for,  690. 
United  States,  President  of.— Letter 
to.  From  Chairman  of  Engineer- 
ing Coimcil  Urging  Appointment 
of  Engineer  on  Interstate  Com- 
merce Commission,  801;  Letter 
to.    From    Council    of    American 


Institute  of  Consulting  Engineers 
Criticizing  Plumb  Plan  for  Rail- 
roads, 803. 

United  States  Railroad  Administra- 
tion.— Hearing  by  Board  on 
Wages  and  Working  Conditions 
of.  Relative  to  the  Classification 
and  Compensation  of  Railway 
Engineers,  494. 

United  States,  Railroad  Statistics  of. 
—Statement  Relative  to,  952. 

United  States,  Secretary  of  War. — 
Announces  Official  Designation 
for   World  War,   965. 

United  States,  Topographic  Map 
of. — Letter  of  M.  0.  Leighton 
Relative  to  Completion  of,  422; 
Letter  of  Secretarv  of  Interior 
in  Reply  to  Letter  of  M.  0. 
Leighton  Relative  to  Completion 
of,  487 ;  Resolution  of  Engineers', 
Architects',  and  Constructors' 
Conference  on  National  Public 
Works  on,  488. 

United  States  Treasury  Depart- 
ment.— Statement  from.  Urging 
Thrift,   808. 

Universities  and  Schools,  Trade  and 
Technical. — War  Equipment  for, 
818,  938. 
"Unusual  Coffer  Dam  for  1000-Foot 
Pier.  New  York  City",  Awarded 
the  James  Laurie  Prize,  116,  133. 


Vaiden,  Cowles  Mead. — Elected  an 
Associate  Member,   411. 

Van  Amburgh,  Charles. — -Appointed 
Deputy  State  Highway  Commis- 
sioner of  New  York,  481. 

Van  Cleve,  Horatio  Phillips. — 
Elected  a  Member,   868. 

Van  Dyke,  Charles  William. — 
Elected    a    Junior,    871. 

Van  Eenenaam,  Cornelius. — Elected 
a  Junior,  41 L 

VAN  Rensselaer,  Allen.  —  Trans- 
ferred to  Grade  of  Member,  882. 

Van  Sise,  Andrew  Jackson. — Trans- 
ferred to  Grade  of  Associate 
Member,  120. 

Van  Trump,  Samuel  Newbold.  — 
Elected  an  Associate  Member, 
119. 

Varn?y,  Edward  Allen. — Elected  a 
Junior,   881. 


VAUGHAN" 


WAIT 


Vaughan,  Henry  Frieze.  —  Trans- 
ferred to  Grade  of  Associate 
Member,  872. 

Vawter,  John  Terrell. — Elected  a 
Member,  410. 

Veatch.  Francis  Montgomery.  — 
Transferred  to  Grade  of  Associ- 
ate Member,  462. 

Veatch,  Nathan  Thomas,  Jr. — 
Transferred  to  Grade  of  Member, 
120. 

Versailles,  France. — Statement  Rela- 
tive to  American  Independence 
Room   at,   962. 

Vest,  James  Marshall. — Elected  a 
Member,  873. 

ViCKERs,  Paul  Amos.  — •  Elected  a 
Junior,  543. 

ViNNEDGE,  George  Espy. — Elected  a 
Member,  873. 

Vogel,  John  Leonard. — Transferred 
to  Grade  of  Member,   120. 

Von  Zuben,  Francis  Joseph.  — 
Elected  an  Associate  Member,  870. 

VoSKA,  Anthony  George.  —  Elected 
a  Junior,   876. 

Voters'  Responsibility  to  Solve  Na- 
tional Problems.  —  Statement 
Relative   to,   951. 

Vulcan  Steel  Products  Company. — 
Signs  Contract  to  Rebuild  Nancy, 
France,  691. 


VVaohter,  Richard  Emil. — Elected 
an  Associate  Member,  870. 

Waddell,  J.  A.  L. — Discussion  by, 
795. 

Wadhams,  Moses  Allyn.  —  Elected 
an  Associate  Member,  875. 

Wagen,  Jacob  Charles. — Elected  an 
Associate   jMember,    870. 

Wages  and  Working  Conditions, 
Board  on,  of  U.  S.  Railroad  Ad- 
ministration. —  Hearing  by,  On 
Classification  and  Compensation 
of  Railway  Engineers,  494. 

Wagner,  Edward  Lawrence.  — 
Elected  a  Member,  460. 

Wagner,  Samuel  T. — On  Publica- 
tion Committee,  129;  On  Com- 
mittee of  Board  of  Direction  to 
Consider  Question  of  Assistant, 
Secretary,  130;  On  Committee  of 
Board  of  Direction  to  Review  Re- 


port of  Committee  on  Develop- 
ment, 885. 

Wait,  B.  H. — Appointed  Teller  to 
Canvass  Ballot  for  Officers,  115, 
131,  150. 

Walker,  Edson  Ozro.  —  Elected  an 
Associate  Member,  881. 

Walker,  Frank  Rabold. — Elected  an 
Associate,   543. 

Walker,  Philip  Bangs. — Elected  an 
Associate   INiember.   875. 

Walker,  Robert  Yule. — Transferred 
to  Grade  of  Associate  Mem- 
ber,  120. 

Walker,  Roy  Ollin.  —  Elected  an 
Associate  Member,  543. 

Walker,  W.  T. — On  Local  Committee 
of  Arrangements  for  Annual  Con- 
vention, 429,  495. 

Wall,  E.  E. — On  Committee  of  Ar- 
rangements for  Annual  Conven- 
tion,  129,  429,  495. 

Wallis,  Richard  Parker. — Elected 
an  Associate  Member,  543. 

Walsh,  Malcolm. — Elected  a  Junior, 
876. 

Walter,  Lloyd  De  Witt. — Elected 
an  Associate  Member,  543. 

Ware,  Samuel  Houston. — Elected  an 
Associate  Member,  537. 

Waring,  Frederick  Holman.  — 
Transferred  to  Grade  of  Associ- 
ate  Member,   872. 

Warkely,  John  Croswell. — Trans- 
ferred to  Grade  of  Associate 
Member,  877. 

Warren,  Albert  Kendall. — Elected 
an  Associate  Member,  881. 

Washington,  Walter  Owen. — Trans- 
ferred to  Grade  of  Member,  871. 

Washington  Commission  of  Award. — 
Announcement  Relative  to,  13; 
Appointment  of  Representative  of 
Society  on,  127;  Statement  Rela- 
tive to  Organization  of,  and  Pre- 
sentation of,   197. 

Water  Rights,  Special  Committee  on 
Regulation  of. — Progress  Report 
of,  117,  140;  Report  of  Commit- 
tee on  Special  Committees  on 
Work  of,  545,  686. 

"Water  Supply  at  Camps  and  Can- 
tonments and  Other  Government 
Enterprises",  Address  on,  412. 

Waters.   W.   L. — Discussion   by,   878. 

Watson,  George  Linton.  —  Trans- 
ferred to  Grade  of  Member,  882. 


WATSON 


WEYMOUTH 


Watson,  Leon  Heathman. — Elected 
a   Junior.    881. 

Watson,  Martin  Wallace. — Elected 
an  Associate  Member,  119. 

Watt,  James,  Centenary. — Appoint- 
ment of  Representative  of  Society 
at,   682. 

Way,  William  Floyd. — Transferred 
to  Grade  of  Associate  Member, 
412. 

Webb,  Howard  William.  —  Elected 
an  Associate  Member,  461. 

Webster,  George  S. — Appointed  Rep- 
resentative of  Society  on  En- 
gineering Division  of  National 
Research   Council,   466,  492,   546. 

Webster,  Royal  Sylvester. — Trans- 
ferred to  Grade  of  Member,  462. 

Weil,  Carl  Leslie. — Elected  an  As- 
sociate Member,   461. 

Weimer,  Kinzie  La  Mar.  —  Elected 
an  Associate  Member.   537. 

Weiner,  Rudolph  Sigmund. — Elected 
an  Associate  Member,  637. 

Weir,  Robert  John. — Elected  a  Mem- 
ber, 868. 

Weiskopp,  Edward  Francis.  — 
Elected  a  Junior,  461. 

Weller,  Curtis  D. — Elected  an  As- 
sociate Member,  881. 

Weller,  Francis  R. — Appointed  to 
Represent  Society  at  Conference 
on  Business  Training  for  En- 
gineers, etc.,  546,  698. 

Wells.  Clifton  Kexnady,  Jr.  • — 
Elected  a  Junior,  538. 

Wenstrand,  Ralph  Theodore,  — 
Elected  an  Associate  Member, 
543. 

Wentz,  Foster  Pratt. — Elected  an 
Associate  Member,  119. 

Werbin,  Israel  V. — Awarded  the  J. 
James  R.  Croes  Medal,   116,   132. 

West,  Frank  Hubble. — Elected  an 
Associate  Member,  537. 

Westenhoff,  Alphonse  Mueller. — - 
Transferred  to  Grade  of  Asso- 
ciate Member,   120. 

Westinghouse  Electric  and  Manufac- 
turing Company. — Establishment 
bv,  Of  Memorial  Scholarships, 
690. 

Weston,  Benjamin  Thomas. — Trans- 
ferred to  Grade  of  Member,  544. 

Wetzler,  William  Henry.  —  Elected 
a  Member,  460. 


Weymouth,  F.  E. — On"  Nominating 
Committee,  116,  128,   133,   134. 

Whalen,  William  Edward. — Trans- 
ferred to  Grade  of  Associate 
Member,   538. 

Whipple,  George  C. — Appointed  Di- 
rector of  Division  of  Sanitation 
of  League  of  Red  Cross  Societies, 
939. 

Whipple,  John  Blaine. — Elected  an 
Associate  Member,   881. 

Whitaker,  Ralph  Warren. — Elected 
an  Associate   Member,   881. 

White,  Byron  Ellsworth.  —  Trans- 
ferred to  Grade  of  Member,  538. 

White,  David  Ewing.  —  Transferred 
to  Grade  of  Associate  Member, 
412. 

White,  John  Aloysius. — Elected  an 
Associate  Member.    875. 

White,  John  W^esley.  —  Elected  a 
Junior,  461;  Death  announced, 
796. 

White,  Lazarus.  —  Discussion  by, 
795. 

Whitmore,  Harold  Gushing.  — 
Transferred  to  Grade  of  Associ- 
ate  Member,   412. 

Whitney,  Charles  Earl.  —  Elected 
an  Associate  Member,  875. 

Whitney,  Frederick  Clifford.  — 
Elected  an  Associate  Member, 
461. 

Whitney,  James  Theodore. — Elected 
an  Associate  Member,  461. 

Whitson,  Milton  James. — Elected  a 
Member,  873. 

Whittet,  Rufus  Mason. — Death  an- 
nounced, 462. 

Whittier,  Wilmot  Edgar. — Elected  a 
Member,  410. 

WiCKiiAM,  James  Thomas. — Elected 
an   Associate  Member,   881. 

WiERSEMA,  Harry  Anthony. — Elected 
an  Associate  Member,  461. 

Wig,  Rudolph  James.  —  Invitation 
from.  To  Visit  Yard  of  Fougner 
Shipbuilding  Company,  121,  144; 
Transferred  to  Grade  of  Mem- 
ber, 871. 

Wilbanks,  John  Robert.  —  Trans- 
ferred to  Grade  of  Member,  876. 

Wilder,  Henry  Lincoln. — Elected  an 
Associate   Member^   870. 

WiT.GUs,   W.   J. — Discussion   by,    878. 

WiLLCOMB,  Roland  Howard. — Elected 
an  Associate  Member,  119. 


WILLEY 


WOLFF 


WiiXEY,  Leo  Cecil. — Elected  an  As- 
sociate Member,  88  L 

Williams.  F.  P.  —  On  Nominating 
Committee,  116,  128,  133,   134. 

W^iLLi.\MS,  Gardner  S. — Discussion 
541,  552. 

Williams,  Guy  Morris. — Elected  an 
Associate  Member,  119. 

Williams,  John  Huw. — Elected  a 
Member,  873. 

Williams,  Richard  Giles. — Elected 
an  Associate  Member,   881. 

Williams,  Timothy  Silas. — Elected 
an  Associate  Member,  543. 

Williamson,  Lee  Hoomes. — Trans- 
ferred to  Grade  of  Associate 
Member,  877. 

WiLMOT,  Sidney.  —  Transferred  to 
Grade  of  Associate  Member,  120. 

Wilson,  Elliott  Hinckley. — Death 
announced.    2. 

Wilson,  Emmet  Cheatham. — Trans- 
ferred to  Grade  of  Associate 
Member,  538. 

Wilson,  Everitt  Wyche. — Trans- 
ferred to  Grade  of  Member,  876. 

Wilson,  Francis  Doitglas. — Elected 
an  Associate  Member,   870. 

Wilson,  G.  L. — On  Local  Committee 
of  Arrangements  for  Annual  Con- 
vention, 429,  495. 

Wilson,  Harry  Keith. — Elected  an 
Associate   Member,   881. 

Wilson,  Hugh  Monroe. — Death  an- 
nounced. 872. 

Wilson,  James. — Death  announced, 
2. 

Wilson,  William. — Transferred  to 
Grade   of  Member,    120. 

Wilson,  William  Henry. — Elected 
an  Associate  Member,  881. 

Winchell,  Horace  V. — Telegram 
from,  540,  550. 

Winship.  Lef. — Elected  an  Associate 
Member.  543. 

Wisler,  Chester  Owen. — Elected  an 
Associate    Member,    461. 

Witt,  Robert  Eubank. — Elected  an 
Associate  ^lember,  881. 

Witte,  Herman  Calvert. — Elected 
an  Associate  Member,   537. 

Wolfe,  Walter  McIlhaney. — 
Elected  an  Associate  Memh,er,  881. 

Wolfe,  William  Sidney. — Elected  an 
Associate   Member,   537. 


Wolff,  L.  P. — On  Local  Committee 
of  Arrangements  for  Annual  Con- 
vention, 429,  495. 

Wonders,  James  Crew. — Elected  a 
Member,  460. 

Wong,  Jick  Gam. — Transferred  to 
Grade  of  Associate  Member,  412. 

Wood,  Benjamin  Russell. — Trans- 
ferred to  Grade  of  Member,  871. 

Wood,  Carl  Wilbur.— Elected  an  As- 
sociate Member,  870. 

Wood,  Clyde  Warren. — Elected  an 
Associate  Member,   543. 

Wood,  Eugene  North. — Elected  an 
Associate  ]\Iember,   875. 

Wood,  Irving  Sparrow. — Death  an- 
nounced, 877. 

Woodbury,  W.  H. — Discussion  by, 
541,  559. 

Woodward,  Frank  Coy. — Transferred 
to  Grade  of  Member,  120. 

Woodward,  Roland. — Elected  a 
Member,  410. 

Woodworth,  Paul  Henry. — Elected 
an  Associate  Member,   461. 

Woody,  Norman  Cooper. — Trans- 
ferred to  Grade  of  Member,   120. 

Woolley,  William  Edward. — Elected 
an  Associate  Member,  411. 

Worcester,  Joseph  R. — Appointed  as 
Representative  of  Society  on  En- 
gineering Council,  125,  464. 

"World  War". — Designation  Officially 
Announced,  965. 

Wright.  Clark  Chittenden. — Elected 
a  :\Iember.  536. 

Wright,  Francis  H. — Discussion  by, 
872. 

Wright,  Thomas  Parks. — Elected  an 
Associate  Member,   411. 

Wynn,  Albert  Edward. — Elected  an 
Associate   Member,   870. 

Wynne,  Harold  George. — Elected  an 
Associate   Member,   870. 


Yager,  Louis. — Elected  a  Member, 
868. 

Yates,  George  Stevenson. — Elected 
a  Member,  536. 

•Yates.  J.  J. — On  Nominating  Com- 
mittee, 116,  128,  133,  134. 

Year  Book,  1919. — Action  by  Bo^rd 
of  Direction  Relative  to  Recom- 
mendation to  Reduce  Cost  of,  124. 


YEAR  YOUNG 

Year   Book,    1920. — Report   of   Publi-  Young,  John. — Elected  an  Associate 
cation    Committee    to    Board    of  Member,  543. 

Direction  Relative  to  Changes  in  Young,   Stell  Kay. — Elected  an  As- 
Style   of,   463;    Authorization   by  sociate  Member,  881. 

Board    of    Direction    of    Letter- 
Ballot    on    Changes    in    Style    of, 

463;     Report     of     Secretary     to  Zee,    Nai-Zung. — Elected    a    Junior, 
Board  of  Direction,  on  Result  of  876. 

Ballot   on   Proposed   Changes   in,  Zehr,    Vratislav   Adolph.  —  Elected 
540,   545,   550.  an  Associate  Member,   543. 

York.    Robert    Everett. — Elected    a  Zimmer,    Judson. — Elected   an   Asso- 
Junior,   881.  ciate  Member,  461. 
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Synopsis. 
In  the  studies  for  the  design  of  the  flood  prevention  works  of  the 
Miami  Conservancy  District,  the  laws  governing  the  flow  of  water 
through  a  contraction  in  an  open  channel  assumed  unusual  importance. 
The  available  literature  on  the  subject  was  uncertain  and  contradictory. 
To  determinate  the  true  laws  governing  the  phenomena,  the  writer 
carried  on,  during  the  summers  of  1915  and  1916,  a  series  of  small-scale 
experiments.  Although  conditions  growing  out  of  the  war  prevented 
their  completion,  some  interesting  results  were  obtained,  and  it  is 
believed  that  they  throw  considerable  light  on  this  little  understood 
subject.     The  experiments  consisted  of  measurements  of  flow  through: 

(a)   A  contraction  with  rounded  edges,  1  ft.  wide. 
(h)  A  sharp  edge  contraction,  1  ft.  wide. 

(c)  A  sharp  edge  contraction,  2  ft.  wide. 

(d)  A  short  flume  with  rounded  entrance. 

(e)  A  short  flume  with  sharp  corner  entrance. 
(/)  An  expanding  or  Venturi  flume. 

In  the  following  paper  a  description  of  the  apparatus  and  the 
method  of  making  the  experiments  is  given,  together  with  the  results. 

*  Owing  to  the  printers'  strike.  Proceedings  were  not  issued  for  October  and 
November.    This  number,  therefore,  covers  the  last  three  months  of  1919. 

t  This  paper  v/ill  not  be  presented  for  discussion  at  any  meeting  of  the  Society, 
but  written  communications  on  the  subject  are  invited  for  subsequent  publication  in 
Proceedings,  and  with  the  paper  in  Transactions. 

t  Dayton,  Ohio. 
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Appendixes  are  attached  containing: 

I. — A  brief  description  of  the  application  of  the  theory  of  flow 
through  contracted  openings  to  the  design  of  the  flood  preven- 
tion works  of  the  Miami  Conservancy  District. 

II. — A  description  of  the  unstable  state  of  the  stream  below  a 
sharp  edge  contraction. 

Briefly  stated,  the  most  important  conclusions  drawn  from  these 
exjjeriments  are  as  follows : 

The  manner  in  which  the  flow  of  water  through  a  contraction  takes 
place,  is  entirely  dependent  on  the  conditions  existing  in  that  particular 
case.  The  two  most  common  formulas  are  those  of  d'Aubuisson  and 
Weisbach.  Under  certain  conditions,  one  of  these  formulas  may  be 
applicable  and,  under  another  set  of  conditions,  the  other;  while  under 
still  other  conditions,  neither  should  be  used.  The  paper  points  out 
the  various  conditions  of  flow,  the  underlying  causes,  and  the  conditions 
under  which  they  take  place.  The  flow  through  a  contraction  is 
intimately  connected  with  the  phenomenon  of  "maximum  flow",  the 
theory  of  which  is  well  known,  but  it  is  herein  demonstrated  experi- 
mentally, and  its  limitations  are  shown. 

To  explain  the  conditions  of  flow  in  the  expanding  flume,  the  theory 
of  back-water  curves  was  developed  for  a  frictionless  channel  with  a 
level  bottom  and  variable  width. 

Certain  forms  of  contractions  were  found  to  possess  considerable 
merit  as  instruments  for  the  measurement  of  flowing  water. 


The  Theory  of  the  Flow  of  Water  Through  a  Contraction 
IN  AN  Open  Channel. 

The  theory  of  the  flow  of  water  through  a  contraction  in  an  open 
channel  has  been  an  unsettled  problem  in  hydraulics  for  many  years. 
At  the  time  this  investigation  was  undertaken,  although  available 
literature  showed  many  discussions  of  the  subject,*  no  record  of  experi- 

*  "Treatise  on  Hydraulics",  by  d'Aubuisson.  Bennett's  translation  (New  York, 
1857),  p.  189. 

"Experimental  Hydraulik",  by  Weisbach. 

"On  the  Determination  of  the  Flood  Discharge  of  Rivers  and  of  the  Backwater 
Caused  by  Contractions",  by  W.  R.  Hutton,  M.  Am.  Soc.  C.  E.,  Transactions,  Am. 
See.  C.  E.,  Vol.  XI    (1882),  p.   211. 

"Treatise  on  Hydraulics",  by  Merriman.  Eighth  Edition,  p.  327  ;  Tenth  Edition, 
p.  343o. 

"Hydraulics  of  Rivers,  Weirs,  and  Sluices",  by  Molitor,  p.  32. 

"Flow  of  Water",  by  Louis  Schmeer,  p.   180. 

"Hydraulic  Motors",  by  Church,  p.  227. 

"A  Report  to  the  Mayor  and  City  Council  on  Flood  Prevention  for  the  City  of 
Columbus,  Ohio",  by  Alvord  and  Burdick,  September,  1913,  p.  80. 

"The  Oflacial  Plan  of  the  Miami  Conservancy  District",  Vol.   I,  pp.   67-71. 
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ments  could  be  found,  which  was  sufficiently  complete  to  establish  any 
of  the  theories  proposed.  Since  this  study  was  undertaken,  a  valuable 
history  and  discussion  of  the  various  theories  has  been  presented 
to  the  Society,*  and,  therefore,  only  a  brief  discussion  of  the  theory  will 
be  given  in  this  paper. 

Although  a  number  of  hy- 
draulicians  have  proposed  for- 
mulas to  represent  the  relation 
of  the  various  factors  entering 
into  this  problem,  they  are  all 
based  on  one  or  the  other  of 
two  theories.  For  convenience, 
these  theories  will  be  given  the 
names  of  the  men  who  prob- 
ably first  proposed  them,  that 
is,  the  d'Aubuisson  and  the 
Weisbach  theories. 

Symbols. — Fig.   1    represents  ^^^'  ^' 

the  flow  of  water  through  a  contraction,  where: 

V^  =  the  mean  velocity  of  the  water  above  the  contraction. 
Dj^  =  the  mean  depth  of  the  water  above  the  contraction,  including 
the  velocity  of  the  approach  head.     (The  combining  into 
one  symbol  of  the  observed  depth  above  the  contraction 
and  the  velocity  of  approach  head,  results  in  much  simpler 
formulas,  the  meanings  of  which  are  more  readily  under- 
stood.) 
W^  =  the  mean  width  of  the  water  above  the  contraction. 
Fg  ^the  mean  velocity  of  the  water  in  the  most  contracted  sec- 
tion of  the  channel. 
=  the  mean  depth  of  the  water  in  the  most  contracted  sec- 
tion of  the  channel. 
=  the  mean  width  of  the  stream  at  the  most  contracted  sec- 
tion of  the  channel. 
=  the  drop  of  the  water  surface  at  tli^  most  contracted  sec- 
tion, including  the  velocity  of  approach  head. 


D 


W 


H 


*  "Obstruction    of    Bridge   Piers   to   the    Flow   of    Water",    by    Floyd   A.    Nagler, 
Assoc.  M.  Am.  Sec.  C.  E.,  Transactions,  Am.  Soc.  C.  E.,  Vol.  LXXXII,  p.  334   (1918). 
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g     =  the  acceleration  due  to  gravity. 

■jT—  =the  head  due  to  the  velocity  of  approach  of  the  water 

the  contraction.     This  is  usually  included  in  D^. 
D^  =  the  mean  depth  of  the  water  in  the  channel  below  the  con- 
traction. 
i?3  =  the  total  drop  of  the  water  in  passing  through  the  contrac- 
tion, or  the  observed  drop  plus  the  head  due  to  the  velocity 
of  approach. 
C    ^  a  coefficient  to  take  account  of  losses  due  to  friction,  impact, 
etc.    The  subscripts,  dA  and  W,  designate  the  d'Aubuisson 
and  the  Weisbach  coefficients,  respectively. 
Formulas. — According  to  the  d'Aubuisson  theory,   V^,  the  velocity 
in  the  contracted  section,  is  equal  to  that  produced  by  a  drop,  H^,  or  V^ 


is  equal  to  V  2  g  H2,  whence: 

Q  =  CaA  W.,  D,  V,  =  C\ 

The  d'Aubuisson  formula  is 
really  only  an  application  of  the 
Bernouilli  theorem.  The  dis- 
charge according  to  this  formula 
is  represented  graphically,  for  a 
unit  width  of  channel,  by  the  cross- 
hatched  portion  of  Fig.  2  (A). 

Weisbach  considered  the  flow  as 
being  made  up  of  two  parts:  (a)  a 
part  equal  to  that  which  would 
flow  over  a  weir  with  a  crest  length 
of  W^  and  a  head  on  the  crest  of 
H.„  or, 


W,  D,  \/2  g  H, 
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and  (&),  a  part  equal  to  that  which 
would  flow  through  an  orifice  of 
width,  F.„  and  height,  D.^,  under  a  head  of  H.,,  or 

C^W.D,  V 27772.... 


(B) 

Fig.   2. 


Qb 


(;>,) 


These  two  portions  are  represented  graphically,  for  a  unit  width,  by 
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the  two  cross-hatched  portions  of  Fig.  2  (Z>).  In  the  formida,  the  two 
parts  are  combined  with  a  single  coefficient,  giving: 

Qw-Gw  ^^2  V 2^  (^H^  +  D,hJi^ (4) 

It  will  be  noted  that  Part  (&)  of  the  discharge,  according  to  the  Weis- 
bach  theory,  is  exactly  equal  to  the  total  discharge  according  to  the 
d'Aubuisson  theory.  The  Weisbach  theory,  therefore,  always  gives 
a  theoretical  discharge  greater  by  the  amount  of  the  first  part, 
W.^  V  2  g  i?2^-  I'l  determining  the  value  of  the  coefficient  ex- 
perimentally, where  Q,  W.^,  D.^,  and  H.^,  are  measured,  the  coefficient, 
C,,.,  in  the  Weisbach  formula,  for  a  given  experiment,  will  always  be 
lower  than  the  coefficient,  Qj,  of  the  d'Aubuisson  theory. 

It  is  usually  impractical  to  determine  the  depth,  D^,  of  the  water 
in  the  most  contracted  section,  on  account  of  the  difficulty  of  measuring 
the  height  of  the  water  surface  at  this  point.  A  common  practice  is  to 
measure  the  water  surface  elevation  below  the  contraction,  and  assume 
that  the  surface  in  the  most  contracted  section  is  at  the  same  elevation. 
I"or  instance,  in  computing  the  height  of  back-water  at  a  bridge  open- 
ing, the  usual  practice  is  to  assume  that  the  water  surface  elevation  in 
tlie  most  contracted  section  is  the  same  as  that  in  the  river  channel 
immediately  below  the  bridge.  In  most  cases  of  bridge  openings,  this 
is  very  nearly  the  true  condition.  In  some  cases,  however,  the  assump- 
tion is  far  from  the  truth,  and  it  has  a  very  important  effect  on  the 
liature  of  the  coefficient  which  must  be  used  to  obtain  the  true  values 
of  discharge.  In  the  computations  of  the  three  experimental  contrac- 
tions, this  assumption  was  made,  and  its  effect  will  be  discussed  in 
connection  with  the  results  of  these  experiments. 

Description  of  Experimental  Plant. 

The  experiments  made  by  the  writer  to  study  the  flow  of  water 
through  contracted  openings,  were  carried  on  in  a  rectangular  channel, 
approximately  6.8  ft.  wide  and  2  ft.  deep.  The  sides  were  formed  by 
sheeting  which  had  been  used  in  connection  with  the  laying  of  a  water 
main,  and  the  bottom  was  of  gravel  and  silt.  The  channel  paralleled  the 
Mad  Eiver  and  received  its  water  supply  from  it.  The  head  necessary 
for  the  experiments  was  created  by  a  fall  of  2  ft.  between  the  upper 
end  of  the  channel  and  the  point  at  which  the  water  discharged  back 
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into  the  river.    Of  this  drop,  about  1^  ft.  was  available  for  experimental 
purposes. 

The  quantity  of  water  used  in  the  experiments  was  controlled  by 
a  by-pass  in  the  side  of  the  channel,  about  40  ft.  from  its  upper  end. 
This  consisted  of  a  rectangular  opening  through  which  the  excess  flow 
was  discharged  back  into  the  river,  the  quantity  being  regulated  by 
small  stop-logs.  Forty  feet  below  the  regulator  was  the  weir  for  meas- 
uring the  discharge  through  the  experimental  contractions,  which 
were  built  in  the  channel  86  ft.  farther  down  stream. 

Measuring  Weir  and  Float  Gauges. — The  measuring  weir  was  of 
the  Cippoletti  type,  with  a  crest  length  of  2  ft.  The  dimensions  of  its 
setting  were  made  as  nearly  as  possible  like  those  of  the 'weir  on  which 
experiments*  were  made  by  Messrs.  W.  G.  Steward  and  J.  S.  Longwell, 
Jun.  Am.  Soc.  C.  E.,  in  order  that  the  coefficients  derived  by  them 
might  be  used  in  computing  the  discharge.  The  weir  bulkhead  was  of 
wood,  while  the  crest  was  formed  of  heavy  galvanized  iron,  cut  to  a 
straight,  smooth  edge.  The  weir  was  in  place  several  months,  and  the 
swelling  of  the  wood  and.  consequent  change  of  crest  elevation  was  com- 
plete, before  any  discharge  measurements  were  made.  As  in  the  setting 
used  by  Messrs.  Steward  and  Longwell,  the  crest  of  the  weir  was  1  ft. 
above  the  bottom  of  the  channel  of  approach,  and  the  head  was  meas- 
ured at  a  point  10  ft.  up  stream  from  the  bulkhead. 

Float  gauges  of  unusual  design  were  used  to  measure  the  head. 
(Plate  XII.)  They  were  set  in  a  wooden  pit,  6  by  6|  in.,  set  outside  the 
channel  and  connected  to  it  through  the  sheeting  by  a  piece  of  f-in. 
pipe,  3  in.  long,  ending  flush  with  the  side  of  the  channel.  In  order 
that  no  cross-currents  might  be  created  near  the  end  of  the  pipe  by  the 
irregularities  of  the  sheeting,  a  piece  of  galvanized  iron  was  placed 
over  the  side  of  the  channel  at  this  point,  with  a  hole  drilled  througli 
it  where  it  covered  the  end  of  the  pipe.  Inside,  and  resting  on  the 
bottom  of,  the  pit  was  a  cylindrical  tube  of  galvanized  iron,  5  in.  in 
diameter,  open  at  the  top.  In  the  sides  of  this  cylinder,  1  in.  above 
the  bottom,  were  four  holes,  §  in.  in  diameter,  spaced  equally  around 
the  circumference.  This  tube  served  as  a  guide  for  the  float,  which 
v.as  cylindrical  in  shape,  4  in.  in  diameter  and  2  in.  high,  with  a 
conical  bottom,  to  prevent  air  being  entrapped  beneath  it  thus  alter- 

*  Transactions,  Am.   Soc.  C.   E.,  Vol.  LXXVI,  p.  1045. 
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ing  its  buoyancy.  On  the  sides  of  the  float  were  three  fins,  J  in.  wide, 
extending  out  radially  to  prevent  it  from  rubbing  on  the  side  of  the 
tube.  Connected  to  the  float  by  a  small  brass  rod,  was  a  pointer  which 
moTed  over  a  steel  tape  graduated  to  hundredths  of  a  foot,  the  tape 
serving  the  double  purpose  of  a  scale  for  reading  the  position  of  the 
float  and  as  a  guide  for  the  pointer.  The  gauges  were  fitted  with  a 
wooden  box-like  cover  which  was  bolted  and  locked  on  them  when  not 
in  use  to  prevent  their  being  tampered  with.  When  the  experiments 
were  undertaken,  it  was  proposed  to  place  the  cylinder  and  float 
directly  in  the  channel.  This  was  found  to  be  impracticable,  on 
account  of  cross-currents,  and  they  were  enclosed,  therefore,  in  boxes 
and  placed  outside  the  channel,  connected  to  it  with  pipes  as  described. 

Float  gauges  of  a  somewhat  similar  pattern,  in  which  the  float 
moves  in  a  cylinder  which  is  connected  at  the  bottom  directly  to  the 
side  of  the  channel,  have  been  used  for  several  years  in  the  Hydraulic 
Laboratory  of  Cornell  University,  and  have  been  found  to  be  very 
satisfactory  devices  for  measuring  head,  particularly  if  there  is  con- 
siderable wave  action.  The  float  gauge  has  several  advantages  over 
the  hook  gauge  for  reading  water  levels.  Readings  may  be  taken 
more  rapidly  with  it;  and  instantaneous  readings,  maximum  and  mini- 
mum, and  the  character  of  surges  can  be  readily  observed.  The  writer 
believes  that  the  accuracy  obtainable  under  ordinary  conditions  is 
equal,  and,  in  disturbed  water,  exceeds  that  which  it  is  possible  to 
obtain  with  a  hook  gauge. 

Contractions. — A  section  of  the  sharp  edge  contraction  is  shown  on 
Plate  XII,  and  Fig.  3  shows  the  flow  of  water  through  it.  The  con- 
traction consisted  of  two  vertical  walls,  ending  with  sharp  vertical 
edges  formed  of  galvanized  iron,  extending  out  at  right  angles  from 
the  sides  of  a  rectangular  channel.  The  bottom  of  the  channel  at  this 
point  was  formed  of  planed  boards,  with  cut-off  walls  below  to  pre- 
vent seepage  under  the  contraction.  The  height  of  the  water  surface 
above  the  contraction  was  measured  by  one  float  gauge,  6  ft.  above 
the  most  contracted  section,  and  the  down-stream  by  two  gauges,  one  on 
each  side  of  the  flume,  4  ft.  below  this  point.  The  height  of  the  water 
surface  below  the  contraction  was  controlled  by  a  series  of  small  stop- 
logs,  4  ft.  below  the  down-stream  gauges.  It  was  first  planned  to  place 
this  regulator  at  a  considerable  distance  below  the  contraction,  but 
when  so  placed  an  unstable  condition  of  the  jet  resulted,  which  neces- 
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sitated  placing  the  stop-logs  near  the  contraction.  This  condition 
of  the  jet  is  described  in  full  in  Appendix  II.  The  curved  contraction 
was  formed  by  placing  attachments  of  galvanized  iron,  curved  to  a 
radius  of  0.6  ft.  above  the  sharp  edge  contraction,  as  shown  on  Plate 
XII  and  Fig.  4. 

Short  Flumes. — The  short  flume  with  sharp  corner  entrance  was 
formed  by  placing  two  galvanized  iron  sheets,  2  ft,  long,  below  the 
sharp  edge  contraction,  as  shown  on  Plate  XII,  These  sheets  were 
fastened  securely  to  the  bottom  of  the  channel  and  braced  at  the  top 
to  hold  them  in  position.  The  short  flume  with  rounded  entrance  was 
formed  by  placing  these  pieces  below  the  contraction  with  rounded 
entrance. 

Expanding  Flume. — Plate  XVIII  shows  the  cross-section  of  the 
expanding  or  Yenturi  flume.  This  flume  had  sheet-iron  sides,  tacked 
to  a  wooden  form  which  was  cut  accurately  to  the  desired  shape.  The 
entrance  was  formed  by  curves  of  0.5  ft.  radius.  Below  these,  the  sides 
were  parallel,  1.0  ft.  apart,  for  2.0  ft.,  at  which  point  they  began  to 
diverge  along  the  parabolic  curve,  y  =  0.0178  x"^,  reaching  a  distance 
of  3,0  ft.  apart  at  the  lower  end  of  the  flume,  the  total  length  being 
10.0  ft.  The  flume  was  set  in  the  channel  and  connected  at  the  upper 
end  with  the  same  bulkhead  that  was  used  for  the  sharp  edge  contrac- 
tion. The  bottom  of  the  flume  was  not  exactly  level,  the  down-stream 
end  being  slightly  higher  than  the  up-stream  end.  Practically  all  the 
slope  was  in  the  expanding  section  of  the  flume  and  probably  had  little, 
if  any,  effect  on  the  results. 

Point  Gauge. — For  the  determination  of  the  elevation  of  the  water 
surface  in  the  short  and  expanding  flumes,  a  point  gauge  was  used. 
The  rod  was  graduated  to  hundredths  of  a  foot  and  moved  vertically 
past  a  vernier,  from  which  the  thousandths  of  a  foot  could  be  read. 
The  rod  and  vernier  were  conveyed  on  a  carriage  which  moved  across 
the  channel  on  a  beam,  at  the  ends  of  which  were  bearing  plates 
clamped  to  the  framing  of  the  sides  of  the  flume.  The  position  occu- 
pied by  the  bearing  plates  at  each  measuring  section  was  marked  on 
the  framing  of  the  flume,  in  order  that  the  beam  could  be  placed  in 
exactly  the  same  position  for  each  reading  at  that  section. 

Experimental  Methods. 
Weir  and  Float  Gauges. — Two  methods  of  determining  the  gauge 
zero  of  the  weir  were  used.    In  the  first  of  these,  readings  were  taken 
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Fig.  3. — Oxe-Foot  Sharp  Edge  Contraction,  Showing  Float  Gauges. 


Fig.  4. — Contraction  with  Rounded  Edges,  Up-Stream  Side. 
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with  an  engineer's  level  and  rod  at  several  points  on  the  crest  of  the 
weir,  and  on  the  point  of  a  stationary  hook  which  was  fastened  to  the 
side  of  the  channel  near  the  float  gauge.  This  hook  had  a  sharp  point 
like  an  ordinary  hook  gauge,  but  was  constructed  of  much  heavier 
material,  in  order  to  carry  the  weight  of  the  level  rod  without  deflec- 
tion. The  lower  end  of  the  channel  was  closed,  and  water  was  admit- 
ted very  slowly  until  the  surface  rose  slightly  above  the  point  of  the 
hook.  At  the  instant  the  surface  reached  the  point  of  the  hook,  a 
reading  of  the  float  gauge  was  taken.  Water  was  then  discharged 
slowly  until  the  surface  again  fell  below  the  point,  another  reading 
of  the  float  gauge  being  taken  at  the  instant  the  water  surface  reached 
the  point  of  the  stationary  hook.  The  mean  of  several  such  observa- 
tions, which  never  varied  more  than  a  few  thousandths  of  a  foot,  was 
taken  as  the  reading  of  the  float  gauge  corresponding  to  the  elevation 
of  the  point  of  the  hook.  Knowing  the  difference  in  elevation  between 
the  crest  of  the  weir  and  the  point  of  the  hook,  as  determined  by  level- 
rod  readings,  the  reading  of  the  float  gauge  corresponding  to  the 
elevation  of  the  weir  crest  could  be  readily  determined. 

In  the  second  method,  by  the  point  gauge,  water  was  ponded  in  the 
experimental  channel  to  a  sufficient  depth  to  cover  the  weir  crest. 
The  difference  in  elevation  between  the  crest  of  the  weir  and  the  water 
surface  in  the  channel  was  measured  with  the  point  gauge  at  several 
points  along  the  weir  crest,  readings  of  the  float  gauge  being  noted 
at  the  same  time.  From  these,  the  float-gauge  readings  corresponding 
to  the  elevation  of  the  weir  crest  were  determined.  Both  these  methods 
were  also  used  in  determining  the  gauge  reading  equivalent  to  the 
bottom  of  the  contractions. 

Contractions. — For  the  experiments  on  the  contractions  with  sharp 
edges,  and  on  the  contraction  with  the  rounded  entrance,  the  pro- 
cedure was  the  same.  Each  run  consisted  of  five  observations  of  head 
on  the  measuring  weir,  five  on  the  gauge  above  the  contraction,  and 
ten  on  each  of  the  gauges  below  the  contraction.  The  readings  on  the 
weir  and  up-stream  gauge  varied  little  during  a  run,  but  as  a  result 
of  the  turbulent  water  below  the  contraction,  considerable  fluctuation 
occurred  in  the  down-stream  gauge  readings,  and,  therefore,  more 
observations  were  required  to  arrive  at  an  accurate  mean.  The  time 
required  for  a  run  was  about  30  min. 
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SlioH  and  Expanding  Flumes. — The  width  of  the  short  and  expand- 
ing flumes  was  measured  at  several  elevations  at  each  observation  sec- 
tion, by  large  inside  calipers.  From  these  measurements  a  table  was 
prepared,  showing  the  area  of  the  cross-section  of  the  flume  at  each 
observation  section  for  the  various  depths.  To  refer  the  observations 
on  the  water  surface  with  the  point  gauge,  the  readings  of  the  float 
gauges,  and  the  elevation  of  the  bottom  of  the  flume  at  each  station, 
to  a  common  datum,  the  procedure  was  as  follows :  Water  was  ponded 
in  the  flume,  the  beam  of  the  point  gauge  was  clamped  in  the  proper 
position,  and  readings  were  taken  on  the  water  surface  and  bottom  of 
the  flume,  at  each  measuring  station,  at  the  same  points  in  the  cross- 
section,  which  were  used  later  in  the  flow  observations.  Simultaneous 
observations  of  the  water  surface  elevation,  as  recorded  by  the  float 
gauges,  were  also  made.  The  difference,  at  any  measuring  station, 
between  the  mean  of  the  readings  on  the  water  surface  and  the  mean  of 
those  on  the  bottom,  gave  the  mean  depth  of  water  at  that  section. 
Knowing  the  float-gauge  readings,  as  observed  for  this  water  surface 
elevation,  the  gauge  reading  corresponding  to  the  bottom  of  the  flume 
was  readily  computed.  In  like  manner,  the  reading  of  the  float  gauge 
equivalent  to  the  mean  height  of  the  point-gauge  beam  was  determined 
for  each  measuring  station. 

A  run  consisted  of  observations  of  discharge,  depth  above  and  below 
the  contraction,  and  water  surface  elevation  at  the  varioiis  observing 
stations.  Readings  of  the  weir  gauge  and  the  gauges  above  and  below 
the  flumes,  for  determining  the  values  of  the  discharge,  Q,  and  of  the 
depths,  D^  and  D^,  were  made  after  the  measurement  of  the  elevation 
of  the  water  surface  at  each  station.  These  stations  were  spaced  along 
the  flume  at  such  distances  apart  that  the  profile  of  the  mean  water 
surface  could  be  determined  accurately.  This  was  approximately  0.25 
ft.  in  the  narrow  section  of  the  flumes,  but  farther  apart  in  the  wider 
portions.  At  each  measuring  section  in  the  narrower  portions,  readings 
of  the  water  surface  elevation  were  taken  at  each  side  and  at  every 
0.2-ft.  point  between,  although,  in  some  cases,  they  were  taken  every 
0.1  ft.  In  the  lower  2J  ft.  of  the  expanding  flume,  readings  were  usually 
taken  0.3  ft.  apart. 

Computations. 

In  the  computations  for  these  experiments,  all  distances  were  taken 
to  the  nearest  thousandth  of  a  foot,  discharge  to  the  nearest  thousandth 
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of  a  cubic  foot  per  second,  and  the  coefficients  were  computed  to  three 
decimal  places.  The  multiplications  were  performed  with  a  Thatcher 
slide-rule  or  a  five-place  logarithmic  table. 

Weir. — The  discharge  over  the  weir  was  computed  by  the  formula: 

<3=Cl(jI+-)^ (5) 

The  values  of  C  were  taken  from  a  curve  showing  the  relation  of 
the  head  to  the  value  of  the  coefficient,  as  obtained  from  the  experi- 
ments of  Messrs.  Steward  and  Longwell  previously  referred  to,  on 
a  2-ft.  Cippoletti  weir.  The  length  of  the  crest,  L,  was  obtained  by 
accurate  measurements,  and  H  was  determined  by  subtracting  the 
gauge  reading  corresponding  to  the  weir  crest  elevation  from  the  read- 
ing of  the  water  surface  above  the  weir,  corrected  for  velocity  of 
approach.  On  all  experiments  except  those  on  the  expanding  fliune, 
the  mean  of  the  weir  gauge  readings  was  used  in  computing  the  dis- 
charge. For  the  expanding  flume  experiments,  the  discharge  corre- 
sponding to  each  gauge  reading  was  computed.     The  values  of  the 

velocity  of  the  approach  head,  -— -^  ,  were  read  from  a  curve  computed 

to  show  its  magnitude  for  the  various  values  of  H. 

Contractions. — For  the  contractions,  the  equation  for  the  compu- 
tation of  the  coefficients  in  the  d'Aubuisson  formula  was: 

Q 
C,u  =  7====-   (6) 

The  quantity,  D^,  the  total  depth  above  the  contraction,  was  determined 
from  the  mean  of  the  up-stream  gauge  readings,  by  subtracting  from 
this  mean  the  reading  of  the  gauge  corresponding  to  the  elevation  of 
the  bottom   of  the  contraction.     To   this  was   added  the   velocity   of 

F^ 
approach,  -——,   V^   beiug    computed    by   dividing   the    measured   dis- 
2  g 

charge  by  the  area  of  the  approach  channel  at  the  depth,  i)^.  The 
value  of  the  width  of  the  contraction,  W^,  was  determined  by  measure- 
ment with  a  scale  or  caliper.  The  depth  at  the  most  contracted  sec- 
tion, Z?„  was  not  measured,  but,  as  has  been  previously  noted,  the 
values  of  D^,  the  depth  below  the  contraction,  which  were  determined 
from  the  readings  of  the  down-stream  gauges,  were  used  in  place  of 
D^,  in  computing  the  coefficients  by  the  various  formulas. 
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The  computation  of  the  coefficient  by  the  Weisbach  formula: 

C^  = ^ (7) 

W,  sJYg  (I  ff,l  +  A,  if/' 

was  made  in  a  manner  similar  to  that  for  the  d'Aubuisson  formula. 
As  the  bottom  was  level,  H^  =  D^  —  D^,  the  measured  values  of 
i?3  and  D^  being  used  in  the  computations,  in  place  of  H^  and  D^, 
respectively. 

Short  Flumes. — The  computations  of  the  results  of  the  experiments 
on  the  short  flumes  were  made  in  a  manner  similar  to  those  for  the 
contractions.  The  same  formulas  were  used,  but  the  coefficients  were 
worked  out  for  each  measuring  station  along  the  length  of  the  flume, 
the  value  of  D^  being  the  mean  depth,  and  that  of  W^  the  mean  width, 
as  measured  for  that  station.  The  discharge  throughout  the  run  was 
practically  constant,  and  the  mean  discharge,  therefore,  was  used  for 
Q.  As  the  bottom  was  level,  H^  ^=  D^  —  D^.  In  computing  the 
coefficients  for  the  points  below  the  end  of  the  short  flume,  the  width, 
Tfg,  was  assumed  to  be  the  same  as  that  of  the  flume  at  its  lower  end. 
It  will  be  noticed  that  this  is  the  eame,  in  effect,  as  the  assumption 
usually  made  in  computing  the  discharge  at  bridge  openings,  and,  under 
certain  conditions,  may  lead  to  erroneous  results,  as  shown  on  page  752. 

Expanding  Flume. — In  the  experiments  on  the  expanding  flume,  the 
coefficients  were  worked  oiit  for  each  observation  section.  During  a 
run,  a  slight  change  of  discharge  took  place  and,  therefore,  the  dis- 
charge at  the  time  the  measurement  was  made  at  any  station  was  used 
in  the  computations  for  that  station.  The  formulas  used  for  the  con- 
tractions had  to  be  modified  somewhat  for  the  expanding  flume,  as  the 
bottom  was  not  exactly  level  and  D^  —  D^  was  not  equal  to  -ff,-  The 
true  drop  was  determined  by  subtracting  the  elevation  of  the  water 
surface  in  the  flume,  as  determined  by  the  point  gauge,  from  the 
elevation  of  the  water  surface  above  the  contraction,  as  determined 
by  the  float  gauge,  the  latter  elevation  being  corrected  for  the  velocity 
of  approach.  The  measured  depth  and  width  at  each  station  were  used 
for  Z>2  ^^^d  ^^2'  respectively. 

Results  of  Experiments  on  Contractions. 

The  results  of  these  experiments  are  given  in  numerical  form  in 
Tables  1  to  10,  inclusive.     They  arc  also  shown  graphically  on  many 
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TABLE  1. — Eesults  of  Experiments  on  Contraction  with 
EouNDED  Edges,  1  Ft.  Wide. 


Coefficients  : 

Run 

Depth 
below. 

Drop. 

Width. 

Discharge. 

No. 

d'Aubuisson. 

Weisbach. 

1 

1.091 

0.115 

1.002 

2.525 

0.846 

0.791 

2 

1.012 

0.130 

1.002 

3.659 

0.880 

0.813 

3 

0.953 

0.172 

1.002 

3.780 

0.875 

0.781 

4 

0.889 

0.199 

1.002 

3.796 

0.877 

0.763 

5 

0.838 

0.205 

1.002 

2.682 

0.879 

0.756 

6 

1.010 

0.127 

1.002 

2.556 

0.883 

0.815 

7 

0.998 

0.255 

1.002 

3.661 

0.903 

0.772 

8 

1.132 

0.213 

1.002 

3.704 

0.884 

0.786 

9 

1.094 

0.220 

1.002 

3.695 

0.895 

0.789 

10 

0.940 

0.2J7 

1.002 

3.687 

0.910 

0.757 

0.876 

0.318 

1.002 

3  662 

0.922 

0.742 

12 

0.799 

0.453 

1.003 

4.238 

0.980 

0.711 

13 

0.668 

0.538 

1.001 

4.193 

1.065 

0.693 

14 

0.733 

0.484 

1.002 

4.148 

1.012 

0.702 

15 

0.758 

0.570 

1.002 

4.941 

1.074 

0.715 

16 

0.811 

0.530 

1.002 

4.894 

1.031 

0.718 

17 

0.889 

0.458 

1.002 

4.752 

0.982 

0.731 

18 

0.952 

0.393 

1.002 

4.547 

0.948 

0.743 

19 

1.050 

0.331 

1.(102 

4.464 

0.919 

0.7.59 

20 

1.118 

0.300 

1.003 

4.464 

0  907 

0.7i)9 

21 

0.666 

0.496 

1.001 

3.911 

1.038 

0.694 

22 

0.713 

0.460 

1.003 

3.858 

0.992 

0.694 

23 

0.786 

0.397 

1.003 

3.773 

0.948 

0.709 

24 

0.581 

0.188 

l.OOt 

1.855 

0.917 

0.754 

25 

0.739 

0.120 

1.003 

1.842 

0.895 

0.808 

26 

0.636 

0.160 

1.002 

0.891 

0.763 

27 

0.618 

0.319 

1.001 

2;  683 

0.957 

0.712 

28 

0.706 

0.258 

1.002 

3.637 

0.915 

0.735 

29 

0.656 

0.283 

1.001 

2.606 

0.930 

0.722 

30 

0.764 

0.217 

1.003 

2.592 

0.906 

0.762 

31 

0.817 

0.191 

1.002 

2.585 

0.900 

0.779 

32 

0.574 

0.186 

1.001 

1.802 

0.906 

0.745 

of  the  diagrams.  The  consistency  of  the  results  is  highly  satisfactory, 
considering  the  conditions.  In  these  experiments,  it  was  necessary  to 
measure  the  difference  in  elevation  between  two  water  surfaces,  one  of 
which  was  subject  to  considerable  fluctuation.  In  addition,  this 
difference  of  water  level  was  small,  averaging  not  more  than  0.4  ft.  A 
slight  error  in  the  observation  of  either  of  the  water  levels,  therefore, 
would  result  in  a  considerable  error  in  the  coefficient. 

Contraction  with  Bounded  Edges. — The  results  of  the  experiments 
on  the  contraction  with  rounded  edges,  on  the  basis  of  the  d'Aubuisson 
and  the  Weisbach  formulas,  are  given  in  Table  1,  and  are  shown 
graphically  on  Eigs.  5  and  6.  Each  run  is  plotted,  its  position  showing 
the  relation  of  D^,  the  depth  above  the  contraction,  to  D3,  the  depth 
below.  At  each  of  these  points  is  recorded  the  values  of  the  coeffi- 
cient obtained  for  that  run.     Lines  of  equal  drop  (H^),  are  drawn  for 

Tl" 

each  0.1  ft.,  as  well  as  lines  of  equal  values  of  the  ratio,  yf.ior  each  0.1. 
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TABLE  2. — Results  of  Experiments  on  Sharp  Edge  Contraction, 
1  Ft,  Wide. 


Coefficients  : 

Run  No. 

Depth 
below. 

Drop. 

Width. 

Discharge. 

d'Aubuissou. 

Weisbach. 

1 

0.675 

0.354 

1.000 

2.456 

0.762 

0.565 

2 

0.598 

0.250 

1.000 

1.747 

0.728 

0.570 

3 

0.634 

0.339 

1.000 

2.274 

0.768 

0.566 

4 

0.664 

0.456 

1.000 

2.962 

0.824 

0.564 

5 

0.655 

0.437 

1.000 

2.815 

0.811 

0.561 

6 

0.715 

0.590 

1.000 

3.870 

0.878 

0.567 

7 

0.678 

0.479 

1.000 

3.122 

0.829 

0..563 

8 

0.742 

0.616 

1.000 

4.080 

0.874 

0.562 

9 

0.720 

0.573 

1.000 

3.768 

0.861 

0.563 

10 

0.686 

0.507 

1.000 

3.290 

0.840 

0.562 

11 

0.699 

0.542 

1.000 

3.499 

0.848 

0.559 

12 

0.716 

0.579 

1.000 

3.765 

0.862 

0.560 

13 

0.650 

0.311 

1.000 

2.137 

0.734 

0.557 

14 

0  638 

0.281 

1.000 

1.973 

0.725 

0.562 

15 

0.668 

0.392 

1.000 

2.610 

0.778 

0.559 

16 

0.780 

0.330 

1.000 

2.602 

0.724 

0.565 

17 

0.814 

0.418 

1.000 

3.218 

0.762 

0.568 

18 

0.820 

0.436 

1.000 

3.324 

0.765 

0.565 

19 

0.825 

0.449 

l.OOO 

3.431 

0.774 

0.568 

20 

0.850 

0.524 

1.000 

3.940 

0.798 

0.566 

21 

0.746 

0.185 

1.000 

1.716 

0.667 

0.572 

22 

0.770 

1.000 

2.433 

0.716 

0.567 

23 

0.789 

0!355 

1.000 

2.778 

0.736 

0.567 

24 

0.738 

0.159 

1.000 

1.558 

0.660 

0.577 

25 

0.760 

0.251 

1.000 

2.122 

0.695        '          0.569 

26 

0.752 

0.210 

1.000 

1.8S6 

0.682 

0.575 

27 

0.851 

0.501 

0.996 

3.809 

0.791 

0.568 

28 

0.958 

0.442 

0.996 

3.818 

0.750 

0.574 

29 

0.952 

0.417 

0.996 

3.640 

0.742 

0.574 

30 

0.842 

0.476 

0.996 

3.649 

0.787 

0.571 

31 

0 .  932 

0.382 

0.996 

3.380 

0.735 

0.577 

■32 

0.923 

0.362 

0.996 

3.218 

0.725 

0.575 

33 

0.970 

0.444 

0.996 

3.880 

0.752 

0.576 

34 

0.928 

0  323 

0.096 

2.977 

0.706 

0.574 

35 

0.930 

0.296 

0.996 

2.792 

0.698 

0.574 

36 

0.917 

0.269 

0.995 

2.618 

0.690 

0.577 

37 

0.940 

0.836 

0.995 

3.114 

0.716 

0.578 

38 

0.856 

0.185 

0.994 

1.906 

0.049 

0.567 

39 

0.906 

0.248 

0.994 

2.449 

0.680 

0.575 

40 

0.885 

0.217 

0.994 

2.219 

0.675 

0.580 

41 

0.899 

0.184 

0.993 

2.020 

0.657 

0.579 

42 

0.776 

0.888 

2.924 

0.760 

0.570 

43 

0.592 

0.215 

0".993 

1.558 

0.712 

0.571 

44 

0.900 

0.152 

0.993 

1.821 

0.652 

0.585 

It  will  be  noticed  that  the  coefficients  for  this  contraction,  accord- 
ing to  the  Weisbach  formula,  vary  from  0.693  to  0.815,  while  those  of 
the  d'Aubuisson  formula  vary  from  0.846  to  1.074.  It  would  seem  that 
neither  formula  is  a  rational  expression  for  the  true  condition  of  flow, 
since  with  the  rounded  edges  there  would  be  no  contraction  of  the 
jet,  and  from  the  coefficient  for  orifices  with  rounded  edges,  one  would 
expect  that  the  coefficient  in  the  true  formula  for  this  contraction 
would.be  nearly  unity.  The  d'Aubuisson  coefficients  fit  this  condi- 
tion more  closely  than  those  of  the  Weisbach  formula.  Some  of  the 
d'Aubuisson    coefficients,    however,    have   values    greater   than    unity, 
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-Kesults  of  Experiments  on  Sharp  Edge  Contraction, 
2  Ft.  Wide. 


Coefficients  : 

Run 

Depth 
below. 

Drop. 

Width. 

Discharge. 

No. 

d'Aubuisson. 

Weisbach. 

1 

1.018 

0.218 

2.000 

5.780 

0.710 

0.611 

2 

0.816 

0.341 

2.000 

5.830 

0.762 

0.596 

3 

0.912 

0.295 

2.000 

5.820 

0.732 

0.602 

4 

0.959 

0.274 

2.000 

5.771 

0.716 

0.602 

5 

0.862 

0.314 

2.000 

5.729 

0.739 

0.595 

6 

0.784 

0.306 

2.000 

5.231 

0.752 

0.596 

7 

1.084 

0.177 

2.000 

4.981 

0.680 

0.614 

8 

0.718 

0.321 

2.000 

4.990 

0.764 

0.589 

9 

1.026 

0.145 

2.000 

4.130 

0.659 

0.602 

10 

0.700 

0.256 

2.000 

4.130 

0.726 

0.584 

0.787 

0.220 

2.000 

4.120 

0.6P5 

0.586 

12 

0.881 

0.184 

2.000 

4.130 

0.681 

0.598 

13 

0.977 

0.153 

2.000 

4.120 

0.672 

0.608 

14 

0.908 

0.120 

2.000 

3.303 

0.654 

0.601 

15 

0.672 

0.190 

2.000 

3.336 

0.710 

0.597 

16 

1.026 

0.184 

2.000 

4.752 

0.673 

0.600 

17 

0.968 

0.201 

2.000 

4.752 

0.682 

0.599 

18 

0.894 

0.225 

2.000 

4.743 

0.697 

0.597 

19 

0.C32 

0.252 

2.000 

4.733 

0.706 

0.588 

20 

0.786 

0.273 

2.000 

4.743 

0.720 

0.584 

21 

0.853 

0.115 

1.997 

3.030 

0.654 

0.600 

TABLE  4.- 


-Eesults  of  Experiments  on  Short  Flume  with 
Eounded  Entrance. 


Coefficients  : 

Position. 

Width. 

Area. 

Drop. 

Discharge. 

d'Aubuisson. 

Weisbach. 

Run  No.  1: 

1.106 

1.00 

1.000 

0.926 

0.390 

4.267 

0.919 

0.718 

1.50 

1.000 

0.843 

0.469 

4.267 

0.9:il 

0.672 

1.75 

1.000 

0.818 

0.497 

4.267 

0.922 

0.656 

2.00 

0.995 

0.814 

0.501 

4.267 

0.922 

0.653 

2.17 

0.990 

0.826 

0.486 

4.267 

0.924 

0.662 

2.67 

*0.990 

0.862 

0.441 

4.267 

0.929 

0.691 

Pool 

*0.990 

0.849 

0.453 

4.267 

0.930 

0.684 

Run  No.  '2: 

0.50 

0.975 

1.167 

0.212 

4.735 

1.098 

0.982 

1.00 

1.000 

0.997 

0.405 

4.735 

0.930 

0.696 

1.50 

1.000 

0.913 

0.493 

4.735 

0.921 

0.677 

1.75 

1.000 

0.876 

0.532 

4.735 

0.923 

0.657 

2.00 

0.995 

0.868 

0.540 

4.735 

0.924 

0.6.53 

2.17 

0.990 

0.866 

0.538 

4.735 

0.928 

0.655 

2.67 

*0.990 

0.883 

0.512 

4.735 

0.9.34 

0.672 

Pool 

*0.990 

0.787 

0.508 

4.735 

1.052 

0.733 

Run  No.  S: 

0.50 

0.975 

0.954 

0.187 

3.537 

1.068 

0.947 

1.00 

1.000 

0.812 

0.356 

3.537 

0.910 

0.704 

1.50 

1.000 

0.734 

0.427 

3.537 

0.918 

0.662 

1.75 

1.000 

0.724 

0.440 

3.537 

0.918 

0.653 

2.17 

0.990 

0.740 

0.420 

3.537 

0.919 

0.665 

2.67 

*0.990 

0.806 

0.345 

3.537 

0.931 

0.722 

Pool 

*0.990 

0.790 

0.362 

3.537 

0.967 

0.709 

•  Assumed  to  be  the  same  as  the  lower  end  of  the  flume. 
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TABLE  5. — Eesults  of  Experiments  on  Short  Flume,  with 
Sharp  Corner  Entrance. 


Coefficients  : 

station. 

Width 

Area. 

Drop. 

Discharge. 

d'Aubuisson. 

Weisbach. 

Run  No.  1 : 

0.50 

1.000 

0.787 

0.878 

3.185 

0.823 

0.621 

1.00 

1.000 

0  626 

0.537 

3.185 

0.865 

0.550 

1.2.5 

1.000 

0.588 

0.578 

3.185 

0.888 

0.536 

1.50 

0.995 

0.590 

0.574 

3.185 

0.888 

0.538 

1.67 

0.990 

0.598 

0.559 

8.185 

0.888 

0.545 

2.17 

*0.990 

0.733 

0.4-,'l 

3.185 

0.815 

0.603 

Pool 

*0.990 

0.731 

0.424 

8.185 

0.884 

0.600 

Run  No.  2 : 

0.50 

1.000 

0.587 

0.338 

2.212 

0.816 

0.590 

1.00 

l.OdO 

0.475    . 

0.444 

2.212 

0.871 

0.536 

1.25 

1.000 

0.476 

0.446 

2.212 

0.868 

0.534 

1.67 

0.990 

0.586 

2.212 

0.824 

0.599 

2.17 

*0.990 

0.705 

0.206 

2.212 

0.862 

0.720 

Pool 

*0.990 

0.655 

0.256 

2.212 

0.882 

0.658 

Assumed  to  be  the  same  as  the  lower  end  of  the  flume. 


TABLE 


-Results  op  Experiments  on  Expanding  Flume, 
EuN  No.  1. 


Coefficients  : 

station. 

Bottom 
Elevation.* 

Width. 

Area. 

Drop. 

Discharge. 

d'Aubuisson. 

Weisbach. 

0.50 

0.007 

0.996 

0.882 

0.163 

2.967 

1.038 

0.926 

0.75 

0.000 

0.987 

0.792 

0.255 

2.974 

0.927 

0.765 

I.OO 

0.001 

0.984 

0.720 

0.323 

2.967 

0.904 

0.698 

1.25 

0.001 

0.988 

0.684 

0.362 

2.959 

0.896 

0.664 

1.50 

0.008 

0.987 

0.639 

0.400 

2.959 

0.912 

0.646 

1.75 

0.008 

0.992 

0.626 

0.416 

2.959 

0.913 

0.685 

2.00 

0.006 

0.988 

0.616 

0.426 

2.974 

0.922 

0.684 

2.25 

0.010 

0.985 

0.603 

0.436 

2.990 

0.936 

0.634 

2.50 

0.009 

0.979 

0.596 

0.442 

2.995 

0.942 

0.633 

3.00 

0.015 

0.991 

0.590 

0.452 

3.000 

0.942 

8.50 

0.008 

4.00 

0.015 

1.055 

0.5(59 

0.509 

3.006 

6.923 

4., 50 

0.021 

5.00 

0.022 

5.50 

0.024 

1.306 

0.532 

0.633 

3.010 

0.886 

6.00 

0.027 

6.50 
7.00 

0.023 
0.048 

6.00 

to  7.00  Jump 

7.50 

0.045 

8.00 

0.0.i7 

2.095 

1.320 

0.378 

3.014 

0.463 

8.50 

0.044 

9.00 

0.061 

2.430 

1.567 

0.359 

3.018 

0.401 

10.00 

0.085 



Above  the  lowest  point  of  the  bottom. 
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TABLE  7. — Eesults  op  Experiments  on  Expanding  Flume, 
KuN  No.  2. 


Coefficients  : 

station. 

Width. 

Area. 

Drop. 

Discharge. 

d'Aubuisson. 

Weisbach. 

0.50 

0.996 

0.898 

0.169 

3.077 

1.039 

0.924 

0.75 

0.986 

0.814 

0.353 

3.093 

0.941 

0.782 

1.00 

0.984 

0.750 

0.316 

3.101 

0.916 

0.718 

1.25 

0.988 

0.705 

0.365 

3.109 

0.910 

0.678 

1.50 

0.987 

0.670 

0.396 

3.115 

0.931 

1.75 

U.992 

0.651 

0.422 

3.131 

0.930 

0.645 

3.00 

0.988 

0.632 

0.442 

3.126 

0.927 

0.635 

2.25 

0.985 

0.621 

0.448 

3.126 

0.937 

0.635 

2.50 

0.980 

0.624 

0.442 

3.136 

0.939 

0.640 

3.00 

0.991 

0.617 

0.450 

3.126 

0.941 

3.50 

1.017 

0.630 

8.126 

0.910 

4.00 
d  fin  tn 

1.055 
1  .nil  .TiiTTin 

0.665 

0.443 

3.123 

0.879 

6.00 

1.419 

1.175 

0  232 

3.120 

0.687 

7.00 

1.702 

1.477 

0.169 

3.117 

0.640 

8.50 

2.300 

2  001 

0.173 

3.117 

0.468 

10.00 

2.990 

2.521 

0.159 

3.117 

0.386 

TABLE 


-Eesults  of  Experiments  on  Expanding  Flume, 
KuN  No.  3. 


station. 

Width. 

Area. 

Drop. 

Discharge. 

Coefficients  : 

d'Aubuisson. 

Weisbach. 

0.50 

0.996 

0.932 

0.166 

3.166 

1.040 

0.930 

0.75 

0.987 

0.855 

0.246 

3.178 

0.934 

0.785 

1.00 

0.984 

0.793 

0.3U8 

3.190 

0.903 

0.719 

1.25 

0.988 

0.759 

0.348 

3.194 

0.889 

0.683 

1.50 

0.987 

0.728 

0.374 

3.198 

0.895 

0.669 

1.75 

0.992 

0.718 

0.389 

3.202 

0.891 

0.657 

2.00 

0.988 

0.723 

0.386 

3.206 

0.889 

0.658 

2.25 

0.986 

0.741 

0.362 

3.310 

0.897 

0.679 

2.50 

0.982 

0.806 

0.395 

3.314 

0.915 

0.737 

3.00 

0.995 

0.873 

0.331 

3.306 

0.952 

3.50 

1.023 

0.917 

0.216 

3.198 

0.935 

4.00 

1.055 

0.872 

0.279 

3.190 

0,863 

4.50 

1.121 

0.907 

0.288 

3.179 

0.814 

5.00 

1.210 

1.140 

0.153 

3.168 

0.888 

5.50 

1.309 

1.219 

0.160 

3.158 

0.807 

6.00 

1.420 

1.277 

0.188 

3.158 

0.711 

7.50 

1.894 

1.703 

0.168 

3.158 

0.564 

10.00 

2.990 

2.709 

0.119 

3.158 

0.421 

which,  as  there  must  be  some  loss  due  to  friction,  would  seem  to  prove 
that  this  formula  is  irrational.  A  closer  study,  however,  in  connec- 
tion with  the  conditions  of  flow  existing  in  those  runs  which  gave 
coefficients  greater  than  unity,  shows  that  because  of  the  assumptions 
made  in  computing  the  coefficients,  these  results  would  be  expected. 
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TABLE  9. — Results  of  Experiments  on  Expanding  Flume, 
EuN  No.  4. 


station. 

Width. 

Area. 

Drop. 

Discharge. 

Coefficients  : 

d'AubuissoD. 

Weisbach. 

0.50 

0.996 

1.026 

0.144 

3.150 

1.008 

0.923 

0.75 

0.986 

0.958 

0.211 

3.154 

0.893 

0.780 

1.00 

0.985 

0  924 

0.247 

8.158 

0.857 

0.729 

1.25 

0.988 

0.917 

0.258 

3.174 

0.849 

0.716 

1.50 

0.988 

0  932 

0.238 

3.190 

0.874 

0.748 

1.75 

0.991 

0.969 

3.198 

0.915 

0.805 

2.00 

1.060 

O.109 

3.206 

1.141                   1.089 

2.25 

0.986 

1.069 

0.102 

3.214 

1.173                  1.104 

2.50 

0.984 

1.009 

0.170 

3.2.;2 

0.965                  0.869 

3.00 

0.996 

0.945 

0.241 

3.218 

0.864                   

3.50 

1.026 

0.972 

0.251 

3.214 

0.822          j         

4.00 

1.055 

1.146 

0.105 

3.214 

1.078 

4.50 

1.121 

1.U4 

0.163 

3.214 

0.867 

5.00 

1.210 

1.188 

0.198 

3.202 

0.755 

6.00 

1.420 

1.498 

0.117 

3.190 

0.776 

7.50 

1.894 

1.989 

0.103 

3.190 

0.623 

10.00 

2.990 

3.050 

0.093 

3.190 

0.427 

TABLE  10. 


-Results  of  Experiments  on  Exp.^nding  Flume, 
Run  No.  5. 


Width. 

Area. 

Drop. 

Discharge. 

Coefficients  : 

d'Aubuisson. 

Weisbach. 

0.50 
0.75 
1.00 
1.50 
2.00 
2.50 
3.50 
5.00 
7.00 
10:00 

0.997 
0.985 
0.986 
0.987 
0.989 
0.985 
1.028 
1.211 
1.704 
2.990 

1.204 
1.156 
1.157 
1.206 
1.159 
1.151 
1.181 
1.418 
1.992 
3.361 

O.llS 
0.158 
0.157 
0.094 
0.138 
0.135 
0.146 
0.100 
0.069 
0.067 

3.150 
3.142 
3.134 
3.118 
3.101 
3.083 
3.065 
3.046 
3.022 
2.990 

0.949 
0.852 
0.852 
1.051 
0.898 
0.908 
0.S46 
0.8)6 
0.720 
0.428 

o!782 
0.782 
1.000 
0.832 
0.843 

Instead  of  proving  the  irrationality  of  the  d'Aubuisson  formula,  they 
really  tend  to  substantiate  it. 

Consider  the  d'Aubuisson  formula: 


=  C^A  W,D,  ^  2g  (B,-  D~) (8) 

Differentiating  with  respect  to  D^  and  equating  dQ  to  zero,  in  order 
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to  find  the  value  of  D^  which  gives  the  maximum  discharge,  it  is  found 


or       Z),.     The  maximum  discharge,  therefore,  is: 


2  I         -D, 


(9) 


=  CaA  W.,  3.09  D;- (10) 

In  flowing,  on  a  level  bottom,  from  a  body  of  water  at  one  elevation 

2 
to  another  at  a  lower  elevation,  where  D^  is  less  than  —  Dj,  the  water 

tends  to  assume  the  condition  of  mcximum  discharge,  and  flow  in  the 

2 
same  manner  as  if  D.^  were  equal  to  —  jDj.      This  phenomenon  was 

pointed  out  by  Unwin*  and  Frizellf  and  has  been  described  before  the 
Society.:}: 

From  Fig.  5,  it  will  be  seen  that  all  those  runs  which  give  the 

T7- 

d'Aubuisson    coefficients   greater   than    unity,   have   — p   greater   than 
0.5.      This   is   also   shown    on   Fig.    7,    where   the   d'Aubuisson    coeffi- 

TT 

cients    are    plotted    against    the    ratio,  -~-.     The  flow  in  these   cases, 

^3 

therefore,    was   similar   to    the   condition    of   maximum    discharge   and 

2 

had  a  depth  in  the  most  contracted  section  of,  approximately,  —  D^ 

The  theoretical  discharge  according  to  the  d'Aubuisson  formula  was 

computed  on  the  assumption  that  the  depth  of  the  stream  in  the  most 

contracted  section  was  equal  to  D.^,  the  depth  in  the  pool  below  the 

2 
contraction.     For  those  runs  in  which  D.,  was  less  than  —  D,,  D^  was 

less  than  D^,  and  the  computed  discharge,  therefore,  was  less  than  the 
actual    discharge,    causing   coefficients   greater   than   unity.     For   this 

2 

reason,  the  d'Aubuisson  formula  should  not  be  used  where  D.^  <  —  Dj, 

unless  the  value  of  D.^  is  actually  measured  and  used  in  the  compu- 
tations. 

*  Encyclopedia  Britannica,  under   "Hydrodynamics". 

t  "Water  Power",  by  Frizell,  pp.   198-200. 

t  Transactions,  Am.  Soc.  C.  E.,  Vol.  LXXX,  p.  338. 
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If  one  computes  a  coeificient,  C^/,  showing  the  ratio  of  the  actual  dis- 
charge to  the  "  maximum"  discharge,  Q  =  3.09  W^  -Djl,  for  those  runs 
in  which  H^  is  greater  than  — -  D3,  it  will  be  found  that,  in  some  cases, 
Cjyi  is   greater   than    unity,  or   that   the    actual   discharge    was   greater 
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than  the  maximum  possible,  according  to  this  theory.  Here,  again, 
an  examination  of  the  condition  of  flow  shows  the  reason  for  this 
discrepancy.  The  conditions  which  give  rise  to  the  "maximum  flow" 
are  shown  on  Fig.  8,  the  cross-hatched  area  representing  graphically 
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the  discharge  per  unit  width.     In  this  case,Z)2  =  D.^=  -—  D^.     In  those 

o 

cases    where    the    coefficient,    C,u,    is    greater   than   unity,    7>.,  is   less 

2 
than  —  Dj,  and  the  conditions  of  tlow  are  as  shown  on  Fig.  9. 


Under  these  conditions,  all  those  particles  of  water  which  flow 
through  the  contraction  below  the  elevation  of  the  down-stream  water 
surface,  have  a  velocity  due  to  the  difference  of  elevation  of  the  water 
surface  above  and  below  the  contraction,  or  V  2  g  Hy  They  make  up 
the  lower  cross-hatched  rectangle  of  Fig.  9,  with  an  area  of  -Dg  \  2  g  H^ 
Those  particles  which  pass  out  of  the  contraction  at  an  elevation  above 
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the  lower  pool,  have  a  velocity,  depending  on  their  elevation,  varying 


from  ^  2  g  --   to   V   2  9  -H3 


the  total  discharge  through  this  section 
being 

,r,  I  V^  [h.I  -  (41)'] (11) 

and  the  total  discharge  through  the  contraction  being 

Q  =  CW,s/¥g  ^D,H,^  +  ^^(h.^-  |  ^  p)]  . . . .  (12) 

This   formula,   as   will  be  shown  later,   is   only  applicable  where  the 

flowing  stream  has  an  opportunity  to  expand  laterally  when,  or  shortly 

2 
after,  it  reaches  the  point  where  its  depth  is  ^^i- 

Fig.  7  shows  graphically  the  results  of  the  experiments  on  the  con- 
traction   with    curved   entrance,    the   values    of   the   coefficients   being 

plotted  against  the  values  of  the  ratio,  j^.  It  will  be  seen  that  the  values 
of  the  coefficient  seem   to  be  dependent  on   this  ratio,  that  is,  all  cases 

TT 

having  the  same  value   of  — ^   have    the    same  coefficient.      This   fact 

makes  it  possible  to  obtain  a  simple  formula  for  the  coefficient  of 
these  experiments,  as  it  combines  the  two  variables,  Dj,  the  depth 
above,  through  the  relation  D^  ^=  H^  -\-  D^,  with  D^,  the  depth  below, 
into  a  single  variable.  The  results  show  that  the  coefficients  in  the 
d'Aubuisson  formula  increase  at  a  uniform  rate,  with  respect  to  the 

T7 

values  of  — ^^,  until  the  depth   of  maximum  flow  is  reached,   or  where 

pressed  by  the  formula,   G  =   0.844   +  0.225  —2.      Above  this  critical 

^3 
depth,  the  coefficient  increases  at  a  rapid  rate,  soon  becoming  greater 

than  unity,  for  the  reason  already  explained.     This  portion  also  seems 

TT 

to  follow  a  straight  line  law,  with  a  formula,  C  =  0.762  +  0.387  —3. 

If   the   formula,    Q    =   Cj^    3.09     W.^   -Dj^,   is   used  for   the  discharge, 

where  -~  >  0.5,  the  coefficients  follow  a  line  as  shown,  which   differs 

-^3 
little   from   that    of   the   d'Aubuisson   formula.      This   coefficient   also 
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becomes  greater  than  unity,  as  previously  explained.  The  experimental 
points  were  not  put  on  the  diagram,  in  order  to  avoid  confusion,  as 
many  of  them  fall  close  to  those  of  the  d'Aubuisson  formula.     This 

curve  has  a  formula,  C  =  0.811  +  0.290  r=f.  The  coetlicients  deter- 
mlned  by  Formula  (12),  for  ruus  where  — ^  >  0.5,  also  seem  to  follow  a 
straight  line,  decreasing  uniformly  as  the  ratio, -—^\  increases,  according 

Ti- 
to the  equation,  C  =  l.OoG  —  0.200  j^.     Algebraically,  if  the  formula 

-^3 
for   CdA   follows  a  straight   line,  those    for   Cji  and   the  coefficient  for 
Formula  (12)  do  not  necessarily  follow  straight  lines.    Practically,  how- 
ever, the  straight  line  relation  seems  to  fit  all  three  cases. 

From  the  results  of  the  experiments  on  the  short  flume  with  rounded 
entrance  and  on  the  expanding  flume,  it  seems  probable  that  the  dif- 
ference between  the  theoretical  and  actual  discharge  of  the  contrac- 
tion with  rounded  edges  is  due  to  a  loss  of  the  nature  of  an  impact 
rather  than  a  friction  loss.     The  increase  of  the  coefficient,  Cd^,  as  the 

TT 

value  of  — ^  increases,  shows  that  this  loss  becomes  a  relatively  smaller 

TT 

portion  of  the  head,  as  the  value  of  -p  increases.     The  variability  of  the 

-^3 
coefficient  may  be  in  part  due  to  a  slight  recovery  of  the  elevation  head 
of  the  water  after  passing  through  the  contraction.  Such  a  recovery 
occurred  in  the  short  flume  with  rounded  entrance,  as  will  be  explained 
later,  but  the  measurements  on  the  contraction  with  rounded  edges  were 
not  of  such  a  nature  that  its  presence,  if  it  existed,  could  be  shown. 
The  phenomenon  of  change  from  stream  line  to  turBulent  flow  may 
also  be  a  contributing  factor.  It  has  been  suggested  that  this  change 
of  state  of  motion  of  the  water  is  responsible  for  certain  phenomena 
of  flow  over  a  sharp  crested  weir  at  low  heads.* 

The  decrease  in  the  coefficient  for  Formula  (12),  where  -~  >  0.5, 

^3 

may  be  due  to  an  assumption  on  which  the  formula  is  based,  which  may 

TT 

be  only  approximately  true,  namely,  that  when  — ^  >  0.5,  H^.,  the  water 
fl3 

*  "Control  of  Water",  by  Parker,  p.  22. 
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surface  drop  iu  flowing  through  the  contraction,  is  always  equal  to  -;-  Dj. 

2 
This  is  probably  true  when  D^  =  -—  D^,  but  a  someM^hat  different  set  of 

2 
conditions  exist  when  Dg  <  —  J>j,  which  may  cause  the  drop  of  the  water 
o 

surface  to  follow  a  slightly  different  law.  Just  what  this  law  is  would 
probably  have  to  be  determined  by  measurement.     H.-^  would  probably 

not  be  a  constant  proportion  of  Dj,  but  would  probably  start  at  —  i>j, 

o 

when —^  =0.5  and,  as  the   decreasing  coefficients  seem  to  indicate, 

H 

become  a  larger  part  of  D^  as  the  ratio,  — ^,  increases. 

^3 

Sharp  Edge  Contractions. — The  results  of  the  experiments  on  the 
sharp  edge  contractions  are  given  in  Tables  2  and  3.  It  will  be  noticed 
that  for  both,  the  1  and  2-ft.  widths,  the  values  of  the  coefficients  are 
practically  constant  for  the  Weisbach  formula,  while,  for  the  d'Aubuis- 
son  formula,  they  vary  over  quite  a  range.  Moreover,  the  value  of  the 
coefficient  in  the  Weisbach  formula  is  in  fair  agreement  with  the 
values  found  on  the  sharp  edge  weir  and  orifice.  If  the  conditions 
of  flow  at  these  contractions  are  examined,  it  is  evident  that,  for  this 
case,  the  Weisbach,  rather  than  the  d'Aubuisson,  formula  is  the 
rational  one.     The  reason  for  this  is  evident  from  a  study  of  Fig.  2. 

In  the  case  of  the  contraction  with  rounded  edges,  where  I/3  <  ---  D^, 

all  the  drop  takes  place  within  the  contraction.  Each  particle  of  water, 
therefore,  acquires  a  velocity  depending  on  the  difference  of  the  water 
level  above  and  below  the  contraction,  or  V'^g'ifg,  and  the  total  dis- 
charge is,  therefore,  Q  =  W^  D^  s/^gH^  In  the  sharp  edge  con- 
traction, however,  the  greater  part  of  the  drop  takes  place  after  the 
water  has  passed  through  the  contraction.  (Fig.  3.)  Each  particle 
above  the  tail-water  level,  as  it  passes  through  the  contraction,  has  a 
velocity  in  proportion  to  its  drop,  or  to  Vs  g  /i,  and  the  discharge 
per  unit  width  of  this  portion  is : 

f"'  sfYgli  =  ~  \^Ygir,l 

All  the  particles  below  the  tail-water  level  have  the  same  velocity, 

or   V  2  gf  i/3,   and   the   discharge   per    unit   width    of    this   portion    is 
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D^  \/  2  g  Hy  Combining  these  two  parts,  we  have  the  Weis])ach 
formula : 

As  n^  and  D^  were  actually  measured  and  used  in  the  computations 
of  the  results  of  the  sharp  edge  contractions,  it  will  be  seen  that  if 
Hg  and  D^  are  used  in  place  of  H^  and  D^,  the  flow  through  the  sharp 
edge  contraction  agrees  with  the  Weisbach  theory.  The  Weisbach 
formula  is  essentially  the  same  as  the  theoretical  formula  for  a  sub- 
merged weir,  and  the  condition  of  flow  through  a  sharp  edge  contrac- 
tion is  similar  to  that  which  theoretically  takes  place  over  such  a 
weir.  In  all  cases  of  flow  through  contractions,  the  individual  water 
particles  follow  the  Bernouilli  theorem,  and  if  the  area  of  the  stream 
from  the  sharp  edge  contraction  was  measured  where  it  reaches  the 
elevation  of  the  down-stream  pool,  the  discharge  no  doubt  would  be 
found  iohe  Q  ^=  A  V  2  g  Jfg,  where  A  represents  this  area. 

The  Weisbach  coefficients  for  the  sharp  edge  contractions  are  not 
exactly  constant,  but  vary  slightly,  being  larger  for  the  smaller  values 

of  -— ^.     This   might  indicate   that  the  coefficients  for  the  two  portions 

(Formulas  (2)  and  (3))  have  different  values,  instead  of  the  same  value, 
which  is  an  assumption  of  the  Weisbacli  formula.  The  formula  on  this 
basis,  therefore,  would  be  : 

Q  =  W,  s/¥g  [^C,  I  H,^  +  O^  D3  H^ 

The  coefficients  in  this  formula  may  be  readily  found  by  transferring 
Formula  (14)  into 

^^  (|c^.§;  +  (^«)^2  v^^3^3^ 

It  will  be  recognized  that  this  has  the  same  form  as  the  d'Aubuisson 
formula,  except  in  this  case  the  coefficient  is  a  variable  composed  of 
two  parts,  one  of  which  is  a  constant,  while  the  other  is  a  linear  function 

JT 

of   — ^.     If,  therefore,  the  d'Aubuisson  coefficients  of  these  experiments 

JT 

are  plotted  against  their  respective  values  of  — ^  (Fig-  10),  and  the  straight 
line  most  nearly  representing  the  points  is  drawn,  we  have  directly  the 


(14) 
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values  of  Cg  and  Ca,  Cb  being  the  value  of  the  d'Aubuisson  coefficient, 
as  shown  by  this  line,  when  — ^  =  0,  and  C^  being  —  of  the  slope  of  the 

Dg  2 

line  with  respect  to  the  axis  along  which  the  values  of  the  ratio, 
were  plotted. 
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Fig.  10. 

Fig.  10  shows  the  results  of  this  plotting  for  both  the  1-ft.  and  2-ft. 
idths,  and  the  d'Aubuisson  forms  thus  derived  for  the  discharges  are: 


Q  =  TcoSo  +  0.344  SI  w^  \f  ^Q  D^  H^i 


.(16) 
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for  the  1-ft.  width,  and 

Q  =  fo.eil  +  0.344  1^1  W,  s/T'gD^H^l (17) 

I'rom  these,  the  coefficients  in  Formula  (14)  are,  therefore,  for  the  1-ft. 
width,  Cb  =  0.585,  and  C ^  =  —  X  0.344  =  0.516,  and  for  the  2-ft. 
width,  C^,  =  0.611  and  C.,  also  =  0.516. 

It  will  be  noticed  that  the  coefficient  for  that  part  of  the  flow  below 
tlie  tail-water  elevation  is  larger  than  that  for  the  part  above.  The 
reason  for  this  is  probably  because  the  portion  below  is  contracted  on 
two  sides  only,  while  that  above  is  contracted  on  both  sides  and  top, 
since  the  upper  surface,  as -it  flows  through  the  contraction,  has  already 
dropped  a  certain  quantity  and  does  not  remain  at  the  elevation  of 
the  head-water,  as  assumed  in  the  Weisbach  formula.  This  tends  to 
cause  a  greater  contraction  in  the  upper  part  of  the  stream  and, 
therefore,  produces  a  lower  coefficient  for  this  part. 

The  coefficient,  0^,  for  both  widths  is  found  to  be  the  same,  but  as 
tlie  range  covered  by  the  experiments  on  the  2-ft.  width  was  small, 
due  to  the  limitations  of  the  apparatus,  the  values  are  not  clearly 
defined,  and  experiments  covering  a  larger  range  might  show  them  to 
differ  slightly.  The  writer  believes  that  the  same  coefficient  in  the  two 
cases  is  the  result  of  a  balance  of  the  effects  of  the  contraction  on  the 
sides  and  upper  surface  of  this  part  of  the  flow.  The  effect  of  the  con- 
tractions on  the  sides  is  less  for  the  larger  width,  as  is  shown  by  the 
greater  coefficient  for  that  width,  for  the  portion  of  the  stream  below 
the  tail-water  level.  On  this  part  only  the  side  contractions  are  acting. 
The  contraction  due  to  the  drop  of  the  water  surface  before  passing 
between  the  sharp  edges  is  probably  less  for  the  narrow  width,  since 
the  contraction  of  the  stream  at  the  sides  tends  to  prevent  this  surface 
drop  from  taking  place.  The  effect  of  these  side  contractions  is 
greater  on  the  narrower  width,  since,  in  this  case,  they  occupy  a 
greater  proportion  of  the  width  of  the  opening.  The  tendency  of  the 
contraction  on  the  sides  of  the  1-ft.  width  to  be  larger,  and  on  the 
top  to  be  smaller,  than  for  the  2-ft.  width,  probably  equalize  each  other, 
and  give  the  same  coefficients  on  both  widths. 

The  flow  in  the  section  of  the  contraction  above  the  tail-water  level 
is  probably  somewhat  similar  to  that  through  a  rectangular  weir  with 
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end  contractions.  The  late  James  B.  Francis,  Past-President,  Am. 
Soc.  C.  E.,  found  that  the  effect  of  the  end  contractions  was  to  reduce 
the  effective  length  of  the  weir  by  0.2  H.  His  formula,  however,  if 
carried  to  extremes,  leads  to  a  negative  discharge,  and  experiments* 
show  that  although  it  is  applicable  up  to  a  certain  point,  for  widths 
narrower  than  this,  the  end  contractions  interfere  in  the  center,  and 
the  reduction  of  the  effective  length  becomes  less  than  0.2  H.  The 
discharge,  therefore,  tends  to  become  more  like  that  through  an  orifice. 
As  it  seems  reasonable  that,  for  a  very  large  width,  the  discharge  of  a 
sharp  edge  contraction  would  be  practically  the  same  as  for  one  with 
rounded  edges,  one  would  expect  that,  as  the  width  of  the  contraction 
was  increased,  the  coefficient,  C*^,  would  increase,  while  C^  would 
decrease. 

Different  coefficients  for  the  parts  of  the  flow  above  and  below  the 
tail-water  level  have  been  found  for  the  flow  over  a  submerged  weir. 
Mr.  Francisf  found  the  coefficients  for  a  submerged  weir  without  end 
contractions  to  be  0.622  and  0.573  for  the  part  above  and  below  the 
tail-water,  respectively.  For  the  part  above,  the  coefficient  for  the 
weir  is  larger  than  that  of  the  contraction.  This  is  probably  due  to  the 
fact  that,  in  the  case  of  the  weir,  the  coefficient  expresses  the  effect  of 
the  surface  drop  only,  while,  in  the  case  of  the  contraction,  it  is  due 
to  both  the  surface  drop  and  the  effect  of  the  sides.  On  the  other 
hand,  for  the  part  below  the  tail-water  level,  the  coefficient  for  the 
weir  is  slightly  smaller  than  for  the  contractions,  indicating  that  the 
effect  of  the  sides  of  the  contraction  is  less  than  that  of  the  crest  of  the 
weir. 

General  Formula  for  Contractions. 

A  general  formula  for  contractions  may  be  developed  in  a  manner 
similar  to  Formula  (12),  by  using  the  water  surface  drop,  H^,  instead  of 

—  D,.     This  formula  is 
3      ' 


Q  =  CoW, 


V  2  fj  j" D,  ^3^  +  I  ( H^  -  ^^)\ (^^> 

When    the   conditions   are   such   that   all   the   drop   takes   place    after 
the  water  passes  through  the  contraction,  E^  is  zero,  and  the  formula 

*  Cornell  Civil  Engineer,  April,  1912. 

t  Transactions,  Am.  Soc.  C.  E.,  VoL  XIII,  p.  303. 
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becomes  the'  same  as  that  used  in  computing  the  Weisbach  coefficients. 
When  the  drop  takes  phiee  within  tlie  contraction,  H.,  is  equal  to  H^, 
and  the  formula  becomes  that  used  in  the  computation  of  the  d'Aubuis- 
son  coefficients.  In  order  for  this  formula  to  apply,  it  is  necessary 
for  the  flowing  stream  to  be  able  to  expand  laterally  without  hindrance 
immediately  after  passing  through  the  narrowest  portion  of  the  con- 
traction, which  limits  the  use  of  the  formula  to  contractions  the 
lengths  of  which  in  the  direction  of  flow,  are  rather  short.  The  reason 
for  this  will  be  shown  in  the  discussion  of  the  results  of  the  experiments 
on  short  flumes.  It  is  evident,  therefore,  that  the  sharp  edge  contrac- 
tion, where  very  little  drop  takes  place  before  the  water  passes  between 
the  sharp  edges,  is  the  condition  most  favorable  to  the  application  of 
the  Weisbach  formula,  while  the  contraction  with  a  gradually  decreas- 
ing width,  where  all  the  water  surface  drop  has  taken  place  before  the 
water  passes  the  narrowest  section,  is  the  most  favorable  for  the 
d'Aubuisson  formula.  For  conditions  between,  where  part  of  the  drop 
takes  place  before  the  water  reaches  the  most  contracted  section,  and 
part  occurs  after  this  point  is  passed,  the  general  formula  applies.    The 

contraction  with  rounded  edges,  where  H^  >  ^  Dj,  falls  in  this  latter 

case,  the  value  of  H^  not  being  the  constant,  „  -Di,  as  in  Formula  (12), 

but  a  variable,  as  indicated  on  page  742. 

The  coefficient,  Cg,  of  the  general  formula  considers  only  the  con- 
traction at  the  sides,  since  the  contraction  at  the  upper  surface  is 
taken  care  of  by  the  term,  H^.  One  would  expect,  therefore,  that  this 
coefficient  would  have  substantially  the  same  value  as  that  for  orifices 
with  the  same  class  of  edges.  Thus,  for  those  cases  where  the  entrance 
is  formed  by  gradual  curves,  this  coefficient  would  approach  unity, 
while,  for  sharp  edges,  it  would  approach  the  coefficient  of  a  sharp 
edge  orifice. 

It  may  be  reasonably  assumed  that,  except  for  the  contraction  of 
that  part  of  the  stream  above  the  tail-water  level,  due  to  the  drop  of 
the  water  surface  before  passing  through  the  contraction,  C^  and  C^  in 
Formula  (14)  would  be  equal.  If  this  is  true,  the  term,  //,,  in  the  general 
formula,  accounts  for  the  difference  between  0.4  and  C^,  and  the 
coefficient,  CV; ,    of  the  general  formula  should  be  equal  to  C^^  since 
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each  is  the  coefficient  due  to  contraction  at  the  sides  only.    Assuming 
Co  =  C^5,by  equating  Formulas  (14)  and  (18),  we  have 

GoVh.I  -  Hf\  =  C,    H,i (19) 


if,    L     Cg     -1      I     c„    \" 


(20) 


From  these  assumptions,  it  follows,  therefore,  that  the  drop  in  the 
water  surface  at  the  "crest"  of  the  sharp  edge  contraction  is  a  constant 
proportion  of  the  total  drop.     By  inserting  the  values  of  0^  and  0^  in 

Formula  (20),  -~  is  found    to  be   0.240   for  the  1-ft.  width,  and  0.298 

for  the  2-ft.  width.  This  agrees  with  the  statement  on  page  745  that 
the  surface  drop  is  greater  for  the  2-ft.  contraction.  In  having  the 
surface  drop  a  constant  proportion  of  the  total  drop,  the  contraction 
resembles  the  weir,  the  surface  drop  at  the  crest  of  which  has  been 
found  to  be  a  constant  proportion  of  the  head.* 

Eesults  on  Experimental  Flumes. 

Short  Flume  with  Rounded  Entrance. — The  results  of  the  experi- 
ments on  the  short  flume  with  rounded  entrance  are  given  in  Table  4 
and  are  shown  by  Figs.  11,  12,  and  13. 

The  author  regrets  that  he  was  prevented  from  completing  the 
series  of  experiments  on  this  flume,  which  he  had  planned,  but  as 
these  few  experiments  throw  considerable  light  on  the  theory  of  flow 
through  a  contraction,  they  will  be  fully  described.  The  coefficients 
at  the  various  observing  sections  for  both  the  d'Aubuisson  and  Weisbach 
formulas  are  plotted  at  their  respective  distances  from  the  entrance. 
A  profile  is  given,  showing  the  mean  surface  of  the  water  as  it  flows 
through  the  flume.  At  each  point  along  this  profile  is  also  shown  the 
velocity  head  of  the  water  at  that  point  and  the  head  lost  in  friction 
up  to  that  point,  which  is,  of  course,  the  diiference  between  the  actual 
drop  of  the  water,  and  that  part  of  this  drop  which  is  transformed  into 
velocity.  A  line  is  also  drawn  showing  at  all  sections  the  critical 
depth  for  a  stream  flowing  with  the  velocity  existing  at  that  section. 

An  interesting  difference  between  the  flow  through  the  short  flume 
with  rounded  entrance  and  the  contraction  with  rounded  edges  will  be 

*  "Experiences  Nouvelles  sur  I'Ecoulement  en  Deversoir  exgcutges  a  Dijon  de 
1886  a  1895",  H.  Bazin,  1898.  Translated  by  A.  Marichal  and  J.  C.  Trautwine,  Jr., 
Assoc.  Am.  See    C.  E.,  in  the  Proceedings  of  tiie  Engineers'  Club  of  Philadelphia. 
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noticed.  At  the  end  of  the  entrance  section  of  the  short  flume,  the 
surface  drop  is  considerably  less  than  the  maximum  drop  in  the  flume. 
Although  no  actual  measurements  were  made  of  the  surface  drop  in 
the  contraction  with  rounded  edges,  except  in  a  few  runs,  no  material 
drop  was  observed  in  the  water  surface  after  passing  through  the  con- 
traction.   A  possible  cause  of  this  difference  is  the  constraining  effect 
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EXPERIMENTS  ON  FLOW  THROUGH 

SHORT  FLUME  WITH 

ROUNDED  ENTRA>IOE 

RUN  NO.  ' 


Distance  from  Entrance,  in  Feet 
Fig.   H. 


of  the  sides  of  the  flume.  In  flowing  through  the  contraction  with 
rounded  edges,  or  the  entrance  section  of  the  flume,  the  water  surface 
drops,  and  the  water  particles  near  it  flow  in  a  downward  direction. 
Those  near  the  bottom,  however,  flow  horizontally.  Because  of  their 
inertia,  the  particles  tend  to  maintain  their  direction  after  passing 
through  the  converging  portion.     The  path  of  the  particles  from  above 
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intersects  that  of  those  from  below,  and  each  ^roup  tends  to  be  deflected 
somewhat  from  the  original  direction.  In  the  case  of  the  contraction, 
the  particles  in  the  bottom  portion  are  deflected  laterally,  while  those 
above  are  given  a  more  nearly  horizontal  direction.  In  the  flume, 
however,   because   of   the   constraining   eifect  of   the   sides,   the  lower 
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particles  must  continue  in  a  horizontal  direction  and  the  particles 
above,  therefore,  cannot  drop  as  rapidly  as  they  would  if  those  below 
could  be  deflected.  The  particles  above,  therefore,  gradually  acquire  a 
more  nearly  horizontal  flow  as  they  pass  down  the  flume,  the  lowest 
point  in  the  water  surface  being  reached  some  distance  down  stream 
from  the   entrance. 
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The  coefficients  of  both  formulas  are  found  to  have  high  values  at 
the  first  measuring  section  of  the  short  flume  with  rounded  entrance. 
The  condition  of  flow  in  this  case  is  similar  to  that  for  which  the 
general  formula  for  contractions  (Formula  (18))  was  derived,  and, 
therefore,  gives  a  high  value  of  the  coefficient  when  the  assumption 
is  made  that  the  total  drop  is  the  same  as  the  water  surface  drop  at 
that  point.  Neglecting  this  first  measuring  point,  the  d'Aubuisson 
coefficients  average  about  0.92,  while  those  of  the  Weisbach  formula 
average  approximately  0.67.  Here,  again,  as  in  the  contraction  with 
rounded  edges,  one  would  expect  the  coefficient  of  the  true  formula  to 
have  values  of  nearly  unity,  which  points  to  the  d'Aubuisson  formula 
as  being  the  true  one  for  this  case.  Experiments  on  the  expanding 
flume  indicate  that  the  d'Aubuisson  coefficients  for  other  discharges 
would  not  necessarily  remain  0.92. 

The  d'Aubuisson  coefficients  for  the  point  2  ft.  below  the  end  of  the 

contraction  vary,  being  greater  than  unity  for  Run  No.  1.    As  explained 

on  page  728,  the  width  of  the  flowing  stream  at  this  point  was  assumed 

to  be  the  same  as  that  of  the  lower  end  of  the  flume.     Since,  in  Run 

2 
No.  1,  the  depth  in  the  pool  below  the  contraction,  was  less  than  —  Dj, 

the  theoretical  discharge  which  would  result  from  the  assumptions 
made  on  the  basis  of  the  d'Aubuisson  formula,  would  be  considerably 
less  than  the  maximum  possible  flow  through  the  contraction.  As  the 
actual  discharge  was  very  close  to  this  maximum,  it  was  greater  than 
the  theoretical  discharge  as  computed  by  the  d'Aubuisson  formula,  and, 
therefore,  the  coefficient  is  greater  than  unity. 

In  all  three  experiments,  the  drop  in  the  flume  is  found  to  be  prac- 
tically     Z>j.     For  Eun  No.  1,  the  depth  of  the  tail- water  is  less  than 

o 
2 

Dp  and  the  water  in  flowing  through  the  flume  takes  practically  the 
o 

2 
depth  which  will  give  maximum  discharge,  or      Dy     That  it  does  not 

take  exactly  this  depth  may  be  accounted  for  perhaps  by  the  fact  that, 

in  spite  of  the  smooth  curves  of  the  rounded  entrance,  there  was  some 

disturbance  as  the  water  entered  the  flume,  and  a  considerable  entrance 

loss,  as  is  shown  by  the  loss  of  head  at  the  1.0-ft.  point.    In  Runs  Nos.  2 

2 
and  3,  the  drop  is  also  practically       !>,,  although  D.^  is  slightly  greater 
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than  D^.  This  would  indicate  a  slight  recovery  of  head,  or  change  from 
velocity  to  elevation  head,  of  the  water  after  leaving  the  flume.  This 
seems  to  have  been  accomplished  in  a  stationary  wave  which  occurred 
at  the  lower  end  of  the  flume.  Just  how  much  of  the  velocity  head 
of  the  water  can  be  recovered  in  the  form  of  elevation  head  in  this 
Avay  cannot  be  determined  from  these  experiments,  but,  in  both  cases 
in  which  it  occurred,  the  recovery  was  slight.     That  the  drop  of  the 

water  surface  in  the  flume  should  be  practically  -  D^  for  cases  where  the 

2 
depth  of  the  tail-water  is  much  greater  than  —  Dj,  is  not  to  be  expected. 

o 

In  the  short  flume  with  rounded  entrance,  where  the  water  reaches 

2 
the  depth  —  D^  some  distance  up    stream  from  the  lower   end,   it   is 

not  possible  for  the  flow  to  exceed  .3.09  W^D^l,  as  was  the  case 
for  the  contraction  with  rounded  edges,  as  no  expansion  of  the 
jet  is  possible  immediately  after  the  stream  passes  the  lowest 
point  within  the  contraction.  The  derivation  of  the  theory,  ac- 
cording to  which  the  maximum  flow  is  3.09  TFg  -Dja,  is  based  on 
the  Bernouilli  theorem,  which,  for  open  channels,  assumes  that 
each  particle  of  water  is  subjected  to  a  static  pressure  equal  to 
the  weight  of  the  particles  above  it,  up  to  the  free  water  surface.  When 
this  condition  does  not  exist,  the  maximum  flow  does  not  occur  when 

the  drop  is  — -  Dj.  When  the  stream  is  free  to  expand  laterally,  its  sides, 

a?  well  as  its  upper  surface,  are  at  atmospheric  pressure,  and,  therefore, 
all  the  particles  within  it  are  not  subjected  to  the  full  static  pressure 
due  to  the  height  of  the  water  above  them.  Just  how  far  up  stream  the 
effect  of  the  reduction  of  pressure  on  the  sides  extends,  is  not  easily 
determined,  but  it  is  probably  dependent  on  the  magnitude  of  this 
reduction.  For  small  models  such  as  those  experimented  on,  it  prob- 
ably causes  appreciable  effect  only  a  short  distance  above.  From  the 
foregoing,  it  will  be  seen  that  where  the  stream  is  free  to  expand  after 
it  passes  the  narrowest  section,  as  in  the  contraction  with  rounded 
entrance,  the  discharge  can  exceed  the  "maximum",  but  in  the  short 
flume  with  rounded  entrance,  where  the  water  surface  reaches  its 
lowest  point  some  distance  above  the  end  of  the  flume,  the  "maximum" 
cannot  be  exceeded. 
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Figs.  11,  12,  and  13  show  that  the  loss  of  head  which  occurs  in  the 
stream  as  it  flows  through  the  flume  increases  very  little  after  the 
drop  of  the  water  surface  is  practically  complete.  This  indicates 
that  the  loss  took  place  in  the  curved  entrance,  and  was,  therefore, 
more   of   the   nature   of  an  entrance  or   impact  loss,  than   a  friction 


Distance  from  Entrance,   in  Feet 
Fig.   15. 

loss.  If  it  was  caused  by  friction,  it  would  probably  be  greater  in 
the  narrow  portion  of  the  flume  and  would  increase  as  the  water  passed 
do\\Ti  the  flume. 

Short  'Flume  with  Sharp  Comeths. — The  results  of  the  experiments 
on  the  short  flume  with  sharp  corners  are  given  in  Table  5  and  shown 
on  Figs.  1-4  and  15.     The  d'Aubuisson  coefiicients  are  fairly  constant, 
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being  between  0.80  and  0.90,  while  those  of  the  Weisbach  formula  vary 
over  a  wide  range.  The  d'Aubuisson  coefficients  are  higher  than  one 
at  first  would  expect,  but  it  will  be  noticed  that  they  are  based  on  the 
actual  area  of  flow,  and,  therefore,  include  the  influence  of  the  con- 
traction resulting  from  the  sharp  corners  only  in  so  far  as  these 
introduce  a  somewhat  turbulent  state  and  thus  cause  internal  fric- 
tion and  impact  losses.  This  fact  should  always  be  kept  in  mind  in 
estimating  the  flow  through  a  contracted  opening  by  the  use  of  the 
d'Aubuisson  formula. 

The  water  surface  in  the  flume  fell  below  the  critical  depth  for  a 
stream  having  its  velocity  and,  therefore,  in  order  to  reach  the  depth 
of  the  tail-water,  formed  a  hydraulic  jump.  On  account  of  the  dis- 
turbed flow  in  this  type  of  flume,  the  hydraulic  jump  was  poorly  defined, 
and  did  not  take  the  form  usually  seen  in  such  jump. 

Expanding  Flume. — The  experiments  on  the  expanding  flume  con- 
sisted of  measurements  under  five  conditions  of  head-water  and  tail- 
water,  but  all  with  approximately  the  same  discharge.  In  view  of  the 
many  interesting  features  of  this  flume,  the  writer  regrets  that  he  was 
unable  to  make  a  more  complete  series  of  experiments  on  it. 

The  results  of  the  individual  runs  are  shown  on  Tables  6  to  10. 
inclusive,  and  on  Plates  XIII  to  XYII,  inclusive,  while  a  section  of 
the  flume,  profiles  of  the  water  surface  to  natural  scale,  and  the 
d'Aubuisson  coefficients,  for  all  runs,  are  shown  on  Plate  XVIII. 
Views  of  two  conditions  of  flow  are  shown  on  Pigs.  16  and  17. 

It  will  be  seen  that,  for  the  first  three  runs,  the  d'Aubuisson  coeffi- 
cients in  the  prismatic  section  of  the  fliime,  are  subject  to  less  variation 
than  those  of  the  Weisbach  formula,  which  indicates  that  the  d'Aubuis- 
son formula  is  the  true  one  for  this  case.  This  coefficient  in  the 
prismatic  section  of  the  flume  for  Euns  ISTos.  1  to  3,  varies  little  from 
0.92,  which  was  found  to  be  the  coefficient  for  similarly  located  points 
in  the  short  flume  with  rounded  entrance.  As  the  expanding  flume 
can  be  formed  from  the  short  flume  with  rounded  entrance  by  adding 
the  expanding  portion,  this  agreement  of  the  coefficients  indicates  that 
that  portion  has  little  influence  on  the  flow  through  the  narrow  section 
of  the  flume.  The  high  coefficient  and  negative  loss  of  head  at  the 
0..5-ft.  point,  and  the  great  loss  of  head  at  the  entrance,  which  occur  in 
this  flume,  as  in  the  short  flume  with  rounded  entrance,  also  point  to 
this  conclusion. 
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Fig.   16. — Expanding   Fi.ume,   Run   No.   3. 


Fig.   17. — Expanhing   Flume,    Showing   Formation   of    Stationary   Waves. 
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111  lluns  Nos.  4  and  5,  and  to  a  less  extent  in  Hun  No.  3,  the  wave 
formation  in  the  flume  made  the  determination  of  the  eoeflicients 
difficult.  These  waves  were  stationary,  maintaining  the  same  location 
in  the  flume,  and  smooth,  resembling  wind  waves  on  a  deep  body  of 
water.  A  further  resemblance  to  wind  waves  was  shown  by  the  forma-i. 
tion  of  a  stationary  whitecap  in  Run  No.  4.  This  formation  could 
easily  be  mistaken  for  the  hydraulic  jump,  but  as  the  velocity  was  far 
below  the  critical  value  for  that  depth,  it  resulted  from  another  cause. 
As  will  be  seen  in  Plate  XVI,  this  rolling  water  was  preceded  by  two 
steep  waves,  and  was  due,  no  dovibt,  to  the  breaking  over  of  the  crest 
of  a  wave,  when  it  became  too  steep,  as  in  the  formation  of  whitecaps. 

In  Runs  Nos.  1  and  2  the  drop  of  the  water  surface  exceeded  the 
theoretical  drop,  —  Dp  by  an  appreciable  amount.    This  is  probably 

due  to  the  loss  of  head  at  the  entrance.  The  results  confirm  the  theory 
of  maximum  flow,  however,  in  so  far  as  they  show  that  the  water 
surface  under  such  conditions  drops  to  a  certain  depth,  which  is  inde- 
pendent of  the  depth  of  the  water  below  the  flume. 

One  of  the  peculiar  features  of  this  flume  is  that  the  flow  through 
it,  within  certain  limits,  is  not  affected  by  variations  in  the  tail-water 
level.  The  variation  in  discharge,  depth  above,  and  depth  below,  the 
flume,  during  the  period  in  which  these  experiments  were  made,  are 
plotted  on  Fig.  18,  which  shows  that,  during  the  first  three  runs,  the 
depth  above  the  flume  varies  very  little,  while  the  depth  below  is  changed 
through  quite  a  range,  by  the  introduction  of  stop-logs  in  the  channel. 
What  variation  occurs  during  this  part  of  the  period  of  experimenta- 
tion, may  practically  all  be  accounted  for  by  the  variation  in  the 
discharge  through  the  flume.  When  a  certain  tail-water  depth  was 
reached,  however,  this  relation  ceased,  and  any  increase  in  the  depth 
below,  the  discharge  remaining  the  samci,  caused  an  increase  in 
depth  above  the  flume.  This  condition  existed  during  Runs  Nos. 
4  and  5.  The  cause  of  these  conditions  can  best  be  explained  as  an 
application  of  the  theory  of  back-water  curves. 

The  Theory  of  Back-water  Curves  as  Applied  to 
THE  Expanding  Flume. 
S.   M.    Woodward,   M.    Am.    Soc.   C.   E.,   in   the   "Theory   of   the 
Hydraulic    Jump    and    Back-water    Curves"*,    has    defined    a    back- 

*  Miami  Conservancy  District,  Technical  Report,  Part  III. 
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water  curve  as  '^'the  profile  of  the  surface  of  a  stream  of  water  in  which 
all  changes  of  velocity  take  place  in  accordance  with  Bernouilli's 
theorem."  In  that  report  are  developed  the  possible  cases  of  back- 
water curves  in  a  channel  of  uniform  width,  both  with  and  without 
Time,  in  Hours 
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friction.  As  the  friction  loss  in  the  expanding  flume  was  relatively 
small,  and  as  the  theory  of  back-water  curves,  neglecting  friction, 
is  much  simpler,  the  effect  of  friction  will  be  neglected  in  this  dis- 
cussion. 


PLATE  XV. 

PAPERS,  AM.   SOC.  C.  E. 

OCT.-NOV.-DEC,  1919. 

LANE  ON 

FLOW  OF  WATER  THROUGH  CONTRACTIONS. 


5.0  6.0 

from  Entrance,  in  Feet 


7  0  8.0  9.0  10.0 


Papers 


FLOW  or  \VATK1{  THROUGH  CONTRACTION'S 


761 


According  to  Mr.  Woodward,  there  are  five  possible  conditions  of 
flow  in  a  frictionless  channel  of  uniform  width.     They  are: 
Case  1. — Bottom  level;  water  surface  level;  any  depth. 
Case  2. — Bottom  slopes  downward ;  water  surface  slopes  downward 

at  a  greater  rate  than  the  bottom;  depth  less  than  the 

critical  value. 
Case  3. — Bottom  slopes  downward ;  water  surface  slopes   upward ; 

depth  greater  than  the  critical  value. 
Case  If.. — Bottom  slopes  upward;   water  surface  slopes  downward; 

depth  greater  than  the  critical  value. 
Cased. — Bottom  slopes  upward;  water  surface  slopes  upward  at  a 

greater  rate  than  the  bottom ;  depth  less  than  the  critical 

value. 

The  critical  value  of  the  depth  in  the  foregoing  is  that  depth  at 
which  V  ==  VjZ-D. 

Using  an  illustration  given  by  Mr.  Woodward,  a  similar  list  of 
possible  conditions  of  flow  in  a  frictionless  channel  of  variable  width. 


Fig.  19  represents  such  a  chan- 


with  level  bottom,  may  be  worked  out, 

nel,    in    which    the    width    is 

varied  in  such  a  manner  that 

with   a   flow   of    2  000    cu.    ft. 

per  sec.   entering  the  channel 

at  A,  and  flowing  toward  the 

right,  the  water   surface  rises 

along    the    straight   line,    AB. 

The    width    of    this    channel 

decreases     rapidly     near     the 

entrance,   but   less   rapidly   as 

the  water  surface  rises,  finally 

reaching  a  point  of  minimum 

width,  beyond  which  it  again 

increases.     Any  other  smooth  curve  might  be  used  to  join  the  points, 

CDE  and  FGH,  but,  in  this  case,  the  surface  profile  would  no  longer 

be  a  straight  line,  but  a  curve.     Since  for  all  points  along  the  channel, 

the  sum  of  the  velocity  and  elevation  heads  remains  the  same,  at  each 

point  on  both  channels  having  the  same  surface  elevation,  the  width 

would  be  the  same. 


763  FLOW  or  water  through  contractions  [Papers 


The  point  where  the  width  is  minimum 

can  be  founc 

1,  as  follows 

-=T^ 

V=  V2g(D2- 

-D) 

Differentiating,        d  W  =  <1  \ — 

LV  2g(D,- 

-  D)  i»'^-l 

Equating-  to  zero,  and  solving  for  D, 

*=|/'. 

=  s/  g  D 

From  which,           F=v     2r/(— i)—  i>) 

It  will  be  seen,  therefore,  that  the  width  is  a  minimum  when  the  depth 
of  the  channel  is  at  the  critical  value,  as  previously  defined. 

With  the  channel  as  shown  in  Fig.  19,  the  direction  of  flow  might 
be  reversed,  the  flow  taking  place  from  right  to  left.  If  the  initial 
depth  was  D,  and  the  quantity  2  000  cu.  ft.  per  sec,  as  in  the  former 
case,  the  surface  profile  would  be  the  same  line,  AB,  the  flow  again 
being  at  the  critical  depth  at  the  point  of  minimum  width.  In  these 
two  examples  are  shown  the  four  possible  conditions  of  flow  in 
a  frictionless  channel  with  level  bottom  and  variable  width.  They 
are: 

Case   1. — Width   increases;    water   surface   slopes   upward;   depth 

greater  than  the  critical  value. 
Case  2. — Width  increases;  water  surface  slopes  downward;  depth 

less  than  the  critical  value. 
Case   3. — Width   decreases;   water   surface   slopes    upward;    depth 

less  than  the  critical  value. 
Case  J^. — Width  decreases;  water  surface  slopes  downward;  depth 
greater  than  the  critical  value. 

The  foregoing  conditions  may  be  applied  to  the  flow  through 
the  expanding  flume.  As  the  depth  of  the  water  below  the  flume  is 
independent  of  the  shape  of  the  flume,  we  will  start  at  this  elevation. 
In  all  the  experiments,  this  depth  at  the  lower  end  of  the  flume 
was  great,  with  respect  to  the  velocity  at  that  point,  and  was,  there- 
fore, above  the  critical  value.  On  Plate  XIX  is  shown  the  theoretical 
and  actual  surface  profiles  for  Runs  Nos.   1  and  4.     The  theoretical 
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profile  lias  been  worked  out  by  tlie  step  metliod,  on  tbe  assumption 
that  the  sum  of  the  velocity  and  elevation  heads  at  all  points  is  the 
same,  and  that  there  is  no  friction  loss. 

In  Run  No.  1,  according  to  Case  1,  in  an  expanding  channel,  if  the 
depth  is  above  the  critical  value,  the  water  surface  must  slope  upward, 
as  shown  by  the  line,  AB.  This  condition  is  possible,  however,  only 
when  the  flow  is  greater  than  the  critical  depth.  In  sloping  upward 
ill  the  direction  of  flow,  and,  therefore,  downward  from  the  tail-water 
level,  this  back-water  curve  soon  reaches  the  critical  depth.  At  this 
point,  the  curve  ends,  as  it  cannot  go  below  that  depth. 

A  method  of  locating  the  theoretical  water  surface  above  the  flume 
is  offered  by  the  theory  of  maximum  flow.  According  to  this  theory, 
the  depth  above  may  be  computed  by  the  formula,  Q  =  3.09  TTj  -Djtf. 
Knowing  Q  and  Tf ,,  D^  may  be  computed.  As  the  depth  above  the 
flume  is  greater  than  the  critical  value,  from  Case  4,  it  may  be  con- 
cluded that,  in  the  entrance  portion  of  the  flume,  where  the  width  is 
decreasing,  the  water  surface  would  slope  downward.  On  reaching  the 
prismatic  section,  from  Case  1  for  channels  of  uniform  width,  the 
water  surface  would  be  level.     According  to  the  theory  of  maximum 

2 

flow,   the   depth   in   this  section   would  be  Dg  =    —  -Dj,  the  velocity, 

o 


^ 


2  / 

g  D^=  \  g  Z)2,and,  therefore,  equal  to  the  critical  value. 


3 

Beginning  at  the  lower  end  of  the  prismatic  section,  two  curves 
are  possible.  If  the  water  surface  at  this  point  drops  an  infinitesimal 
distance,  the  depth  is  below  the  critical  value,  and,  therefore,  from 
Case  2,  the  water  surface  must  slope  downward.  (Line  CD.)  On  the 
other  hand,  if  the  surface  rises  an  infinitesimal  distance,  the  flow  takes 
place  at  greater  than  the  critical  depth,  and,  according  to  Case  1,  the 
water  surface  must  rise.  (Line  CE.)  These  two  curves  represent  the 
"alternative  stages"  discussed  by  Karl  R.  Kennison,  Assoc.  M.  Am. 
C.  E.*  Neither  of  these  two  profiles  intersect  the  line,  AB,  and,  there- 
fore, if  hydraulic  phenomena  were  confined  to  applications  of  the 
Bernouilli  theorem,  the  flow  of  the  given  quantity  of  water  through  the 
flume,  with  the  given  tail-water  level,  would  be  impossible.  No  phenom- 
enon  is  known  by  which  the  water  surface  could  change  from  the 

*  Transactions,  Am.   Soc.  C.   E.,  Vol.   LXXX,  p.  347. 
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upper  one  of  these  curves  and  join  the  curve,  ABj  in  a  channel  of  the 
shape  of  the  expanding  flume.  By  means  of  the  hydraulic  jump,  hov7- 
ever,  it  is  possible  for  the  water  surface  to  rise  from  the  lower  curve 
and  join  the  curve,  AB.    The  formula*  for  the  hydraulic  jump  is: 

•2-"    2 


From  this  formula,  it  is  evident  that  the  jump  can  take  place  when- 


ever F  >  V  </  J^i,  or  whenever  the  velocity  exceeds  the  critical 
value.  A  jump  might  take  place,  therefore,  at  any  point  along  the 
back-water  curve,  CD,  as  the  flow  is  always  at  less  than  the  critical 
depth.  If  a  curve,  FGH,  is  plotted  above  the  curve,  CD,  at  the  height 
to  which  a  hydraulic  jump  would  take  place,  with  the  conditions  of 
flow  existing  at  that  point,  it  will  be  found  that  this  line  intersects 
the  curve,  AB,  at  G.  At  this  point,  therefore,  one  would  expect  the 
water  surface  to  rise  in  a  hydraulic  jump,  from  the  line,  CD,  to  the 
tail-water  curve,  AB. 

The  heavy  line  on  Plate  XIX  shows  the  actual  water  surface  for 
Run  No.  1.  Because  of  friction  and  impact  losses,  it  starts  at  a  greater 
elevation  than  the  theoretical  value.  In  entering  the  flume,  it  does  not 
drop  as  rapidly  as  the  theoretical  curve,  the  reason  for  which  has  been 
explained  previously.  After  the  entrance  water  surface  drop  is  com- 
plete, the  profile  follows  closely  the  theoretical  line,  the  jump  taking 
place  substantially  as  indicated  by  the  theory,  and  the  theoretical  tail- 
water  surface  curve  also  agrees  well  with  the  actual  surface  profile. 

A  study  of  the  theoretical  back-water  curves  for  Run  No.  1  shows 
the  reason  for  the  different  conditions  of  flow  in  the  flumes,  resulting 
from  different  tail-water  levels.  If  the  tail-water  was  at  a  lower  eleva- 
tion than  the  bottom  of  the  flume,  the  flow  in  the  expanding  portion 
would  follow  the  line  CD,  and  drop  off  at  D  to  the  tail-water  below. 
Until  the  water  surface  rose  to  the  elevation  D,  the  profile  in  the  flume 
would  be  unchanged.  As  the  water  surface  rose  from  D  to  H,  it 
would  still  follow  the  line  CD,  and  a  phenomenon  resembling 
the  hydraulic  jump  would  take  place  below  the  end  of  the  flume. 
If  the  tail-water  level  is  still  further  increased,  the  condition 
of  flow  in  Run  No.  1  would  occur,  the  jump  being  formed  in  the  flume 

♦  This  formula  is  usually  accredited  to  Unwin,  but  according  to  Mr.  S.  M.  Wood- 
ward, it  was  derived  by  »  Frenchman,  Belanger,  in  1838. 
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itself.  Below  the  jump,  the  surface  curve  would  slope  upward,  as  BGA, 
and  above  the  jump,  the  profile  would  follow  the  line  CD.  The  jump 
would  occur  at  the  point  where  the  back-water  curve  connecting  with 
the  tail-water  intersects  the  li-ne  of  height  of  jump,  FGH.  This  con- 
dition of  flow  occurs  for  all  tail-water  heights  between  H  and  E,  the 
jump  moving  up  the  flume  as  the  water  level  below  it  is  increased, 
liuns  Nos.  1  and  2  are  in  this  class.  When  the  tail-water  level  reaches 
E,  the  curve  connecting  with  the  tail-water  follows  the  line  CE,  and 
intersects  the  height  of  jump  line  at  C,  the  end  of  the  prismatic  section 
of  the  flume.  The  depth  here  is  at  the  critical  value,  and,  therefore, 
no  jump  can  take  place.  Run  No.  3  closely  represents  this  condition. 
For  all  heights  of  tail-water  below,  and  including  that  at  E,  the  flow 
through  the  entrance  and  prismatic  sections  of  the  flume  remains  the 
same,  being  the  condition  of  the  maximum  flow.  That  this  actually 
occurred  is  shown  on  Fig.  18,  by  the  comparatively  constant  head-water 
elevation  of  the  first  three  runs,  the  slight  variation  being  practically 
all  due  to  the  slight  change  of  discharge. 

As  the  tail-water  level  rises  above  E,  the  back-water  curve  connecting 
with  the  tail-water  falls  above  the  line  OE,  and  does  not  reach  the 
depth  of  maximum  flow.  When  the  condition  of  maximum  flow  exists, 
the  head-water  elevation  is  the  minimum  which  will  discharge  the  given 
quantity.  It  follows,  therefore,  that  if  the  depth  in  the  prismatic 
section  is  greater  than  that  of  maximum  flow,  the  elevation  of  the 
head-water  for  the  given  discharge  must  be  greater  than  this  minimum. 
As  the  tail-water  level  is  increased  above  E,  if  the  discharge  remains 
the  same,  the  head-water,  therefore,  rises.  This  is  the  condition  of 
flow  in  Runs  Nos.  4  and  5. 

The  theoretical  profile  for  Run  No.  4  is  shown  on  Plate  XIX.  The 
back-water  curve  in  the  entrance  section  follows  Case  4,  which,  for  a 
channel  of  decreasing  width,  the  depth  of  flow  being  above  the  critical 
value,  gives  a  downward  slope.  In  the  prismatic  section,  the  profile 
follows  Case  1,  of  channels  of  uniform  width,  being  horizontal.  In  the 
expanding  section,  the  flow  is  according  to  Case  1,  for  channels  of 
variable  width,  and  the  water  surface  slopes  upward.  A  comparison 
of  the  actual  with  the  theoretical  profile  for  this  run  shows  that,  except 
for  the  effect  of  the  waves,  the  actual  water  surface  profile  agrees  very 
closely  with  the  theoretical  profile. 
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New  Water  Measuring  Devices. 

Although  the  experiments  described  in  this  paper  were  not  under- 
taken primarily  for  the  purpose  of  developing  apparatus  for  the 
measurement  of  flowing  water,  some  of  the  devices  experimented  on 
possess  considerable  promise  as  measuring  devices.  This  is  particularly 
true  of  the  sharp  edge  contractions  and  the  expanding  flume.  While 
the  contraction  with  rounded  entrance  might  be  used  for  v?ater  measure- 
ment, all  of  its  advantages  and  none  of  its  disadvantages  are  found  in 
the  sharp  edge  contraction.  The  same  is  true  with  respect  to  a  com- 
parison of  the  short  flume  with  rounded  entrance  and  the  expanding 
flume,  the  latter  possessing  all  the  advantages  of  the  former,  and  other 
good  points  in  addition.  The  few  experiments  on  the  short  flume 
with  sharp  corners  do  not  indicate  that  it  has  any  particular  value 
for  measuring  water. 

The  requirements  of  the  ideal  measuring  device  for  irrigation  pur- 
poses have  been  stated  by  Mr.  V.  M.  Cone,*  as  follows: 

"The  ideal  measuring  device  would  (1)  be  inexpensive  to  con- 
struct, (2)  be  simple  to  operate,  (3)  require  little  maintenance,  (4)  be 
free  from  working  parts,  (5)  be  accurate  in  its  measurement,  (G)  be 
free  from  sand,  silt,  or  floating- trash  troubles,  and  (7)  require  but  little 
loss  of  head  in  the  ditch." 

The  sharp  edge  contraction  seems  to  fulfill  all  these  requirements. 
It  combines  the  advantages  of  the  sharp  edge  weir  and  submerged 
orifice,  without  the  disadvantages  of  either.  A  somewhat  similar 
device  has  been  developed  by  Mr.  Cone,t  but  it  requires  greater  fall  in 
the  ditch,  as  the  water  surface  below  the  "weir"  must  be  below  the 
bottom  of  the  approach  channel. 

To  adapt  the  expanding  flume  to  the  measiu-ement  of  water,  it 
would  be  necessary,  in  addition  to  a  gauge  box  in  the  channel  above 
the  flume,  to  connect  a  still  box  into  the  side  of  the  flume  about  2  ft. 
below  the  upper  end,  in  order  to  read  the  depth  of  water  in  the  throat. 
Although  in  most  cases  it  would  be  necessary  to  read  only  the  up-stream 
gauge,  where  conditions  are  such  that  no  hydraulic  jump  is  formed  it 
Vvould  be  necessary  to  read  both  gauges.  A  much  simpler  shape  of 
flume  might  be  devised,  using  the  same  principle  as  the  writer's  flume, 
but  better  adapted  to  working  conditions.     A  flume  of  this  sort  has 


*  "The  Venturi  Flume",  Journal  of  Af/ricultural  Research,  Vol.   IX,   No.  4. 
t  "A  New  Irrigation  Weir",  Journal  of  Agricultural  Research,  Vol.  V,  No.  24. 
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been  worked  out  independently  by  Mr.  Cone,  and  described  in  his 
article  on  "The  Venturi  Flume",  previously  referred  to.  The  experi- 
ments   on    this    fliuno,    however,    covered    only    those    stages    where 

2 
T).,  >  — -  D,.     In  limiting  its  use  to  this  range,  the  writer  believes  that 

one  of  the.im])ortiint  advantages  is  overlooked,  namely,  that  the  dis- 
charge at  most  stages  is  independent  of  the  tail-water  level.  This 
feature  makes  the  action  of  the  expanding  flume  similar  to  that  of 
the  weir,  while,  at  the  same  time,  it  is  free  from  the  silt  troubles  of  a 
^^■eir  and  requires  much  less  loss  of  head.  The  writer  very  much  regrets 
tliat  he  was  prevented  from  carrying  out  a  thorough  test  of  this  device, 
and  would  be  glad  to  see  it  taken  up  by  some  one  having  the  proper 
facilities,  and  developed  into  a  practical  measuring  apparatus. 

Conclusions. 

In  conclusion,  the  writer  wishes  to  reiterate  the  common,  but  often 
neglected,  warning  of  using  formulas  blindly  in  cases  to  which  they 
do  not  apply,  or  beyond  the  limit  of  the  conditions  for  which  they 
were  developed.  This  has  been  expressed  by  Mr.  Woodward,*  in  the 
following  words: 

"Perhaps  the  most  frequent  error  in  hydraulic  discussions,  in  gen- 
eral, is  the  very  common  one  of  applying  a  law,  rule,  or  formula  to  a 
situation  where  it  does  not  hold.  Every  rule  in  hydraulics  is  limited 
in  its  application  to  a  definite  set  of  conditions  outside  of  which  it 
may  have  no  bearing  whatsoever.  This  tendency  to  apply  a  perfectly 
good  rule  or  formula  to  the  wrong  situation  is  naturally  not  only  difii- 
cult  to  avoid  in  the  first  instance,  but  also  not  easy  to  refute  by 
argument  after  the  mistake  has  been  made." 

The  number  and  diversity  of  the  formulas  considered  in  this  dis- 
cussion are  indicative  of  the  many  conditions  under  which  water  may 
flow  through  a  contraction  in  a  channel.  It  is  obvious  that  the  appli- 
cation of  any  of  them  to  all  conditions,  will  lead  to  very  erroneous 
results. 

The  d'Aubuisson  formula  is  really  an  application  of  the  Bernouilli 
theorem,  with  a  coefiicient  to  take  care  of  the  losses.  The  conditions 
in  which  it  can  be  used  are,  in  general,  the  same  as  those  of  the 
Bernouilli  theorem.     It  can  best  be  applied  to  contractions  in  which 

*  "Theory  of  the  Hydraulic  Jump  and  Back-water  Curves,"  Miami  Conservancy 
District,  Technical  Report,  Part  III,  p.  H. 
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the  water  flows  from  one  stage  to  another  without  a  great  deal  of 
turbulence.  The  two  areas  of  measurement  must  be  the  actual  area  of 
flow  of  the  water,  and  the  conditions  at  these  points  such  that  the 
static  pressure  on  each  particle  is  equal  to  the  weight  of  the  water 
above  it,  up  to  the  free  water  surface.  These  conditions  are  fulfilled 
by  the  flow  through  the  prismatic  sections  of  the  expanding  flume  and 
the  short  flume  with  rounded  entrance,  and  also  in  the  contrac- 
tion with  rounded  entrance,  where  H.^  <C  ^-   D^.     To  a  certain  extent 

it  can  be  applied  to  the  short  flume  with  sharp  corners,  the  turbulence 
introduced  by  the  sharp  edges  causing  a  lower  value  of  the  coefficient. 
It  can  rarely  be  applied  where  a  reduction  of  velocity  occurs,  unless 
this  reduction  is  gradual,  as  in  several  of  the  experiments  on  the 
expanding  flume. 

The  conditions  most  favorable  to  the  Weisbach  theory  are  those 
existing  at  a  sharp  edge  contraction  of  narrow  width.  The  drop  of  the 
water  surface  above  or  in  the  contraction  must  be  as  small  as  possible, 
and  the  stream,  after  passing  the  contraction,  must  be  free  to  expand 
laterally,  since  it  is  necessary  that  no  pressure  is  exerted  on  those 
particles  passing  through  the  contraction  above  the  tail-water  level,  in 
order  that  they  may  acquire  a  velocity  corresponding  to  their  distance 
below  the  head-water  level.  If  the  sharp  edge  contraction  is  wide,  there 
will  be  a  greater  drop  in  the  water  surface  above  the  contraction,  and 
the  formula  will  be  less  exact  in  its  application.  As  the  condition  of 
flow  in  the  case  of  a  sharp  edge  contraction  is  very  similar  to  that 
through  an  orifice  or  over  a  weir,  the  coefficients  of  both  should  be 
approximately  the  same. 

On  account  of  the  surface  drop  which  always  takes  place  above  a 
contraction,  the  condition  assumed  in  the  Weisbach  theory  will  be  only 
approximately  attained.  By  modifying  the  Weisbach  formula  by  giving 
different  coefficients  to  that  part  of  the  flow  above  tail-water  level,  and 
that  below  it,  a  formula  can  be  obtained,  which  will  give  results  with 
a  high  degree  of  accuracy.  The  difference  in  the  coefficients  for  these 
two  parts  is  caused  by  the  surface  drop  above  the  contraction,  which 
reduces  the  flow  through  that  portion  above  the  tail-water  level  only. 
This  formula  is  probably  applicable  to  a  great  range  of  widths  of  the 
sharp  edge  contraction,  and  one  may  expect  the  coefficient,  for  that 
part  of  the  flow  below  the  tail-water  level,  to  increase,  while  that  for 
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the  part  above  the  tail-water  level  decreases,  as  the  width  of  the  con- 
traction is  increased. 

The  general  formula  for  contractions  (Formula  (19))  is  adapted  to 
contractions  of  short  length,  in  which  the  stream  is  free  to  expand 
immediately  after  passing  the  narrowest  point.  This  formula,  in  special 
cases,  may  take  the  form  of  either  the  d'Aubuisson  or  the  Weisbach 
formula.  The  coefficients  in  it  are  substantially  the  same  as  those  of  an 
orifice  of  the  same  character  of  edges.  This  formula  has  the  disad- 
vantage that  it  contains  the  term,  H^,  the  drop  of  the  water  surface  at 
the  most  contracted  section,  which  is  often  difficult  to  measure. 

Formula  (12)  is  very  similar  to  the  general  formula,  but  the  term, 

H.J.  of  the  general  formula  is  replaced  by  the  term,  -—  By     For  tlie  con- 

2 

traction  with  rounded  edges,  where  D^  <  —Dj,  to  which  Formula  (12)  is 

applicable,  11.^  is  substantially  equal  to  —  Dj.     For  the  contractions,  the 

coefficients  have  been  found  to  be  a  function  of  -~. 

The  flow  in  the  expanding  flume  follows  very  closely  the  theory  of 
back-water  curves.  For  a  frictionless  channel,  with  level  bottom  and 
variable  wddth,  the  following  four  back-water  curves  are  found  to  be 
possible: 

Case    1. — Width   increases;    water   surface   slopes    upward;    depth 

greater  than  the  critical  value. 
Case  2. — Width  increases;  water  surface  slopes  downward;  depth 

less  than  the  critical  value. 
Case  3. — Width  decreases;  water  surface  slopes  upward;  depth  less 

than  the  critical  value. 
Case  Jf. — Width  decreases;  water  surface  slopes  downward;  depth 

greater  than  the  critical  value. 

A  stream  is  tlowing  at  the  critical  depth  when  V  =  \/g  D. 

The  condition  of  "maximum  flow"  has  been  found  to  exist  sub- 
stantially as  indicated  by  the  theory.  The  flow  may  exceed  this 
"maximum",  however,  where  the  stream  is  allowed  to  expand  at  or 
immediately  after  the  point  at  w'hich  the  depth  of  maximum  flow  is 
reached. 
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The  sharp  edge  contraction  and  the  expanding  flume  are  believed 
to  possess  value  as  measuring  devices,  and  should  be  investigated 
further. 

From  Appendix  II,  it  may  be  concluded  that  when  a  channel,  in 
which  water  is  flowing  at  high  velocity,  changes  abruptly  into  a  wider 
channel,  with  a  bottom  approximately  level  and  at  nearly  the  same 
elevation  as  that  of  the  narrower  channel,  an  unstable  condition  of 
flow  may  result. 
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APPENDIX  I. 

Application  of  the  Theory  of  Flow  Through  Contractions  to 
THE  Design  of  the  Flood-Prevention  Works  of  the 
]\riAMi  Conservancy  District. 
In  the  investigation  for  the  desigo  of  the  flood-prevention  works 
of  the  Miami  Conservancy  District,  one  of  the  first  problems  encountered 
was  that  of  the  flow  of  water  through  a  contraction  in  a  channel. 
Soon  after  the  flood  had  subsided,  an  extensive  hydrographic  survey 
was  made  to  determine  the  discharge  and  slope  of  the  river,  and  the 
area  covered  by  the  flood  at  its  highest  stage.  It  was  found  that  a 
considerable  drop  in  the  water  surface  occurred  at  a  number  of  bridges. 
The  magnitude  of  the  drop  could  be  determined  from  the  high-water 
marks,  and  the  area  of  the  stream  above,  and,  in  the  narrow  section, 
could  be  easily  measured.  If  the  law  relating  to  these  areas,  the  drop, 
and  the  discharge  of  the  stream,  were  known,  a  convenient  method  of 
determining  the  flood  discharge  was  available. 

The  method  of  computing  the  peak  flow  from  these  measurements 
has  been  given  in  detail  elsewhere,*  and,  therefore,  will  not  be 
described  here.  The  method  used  was  devised  by  Messrs.  S.  M.  Wood- 
ward and  Ivan  E.  Houk.  Essentially,  it  is  the  d'Aubuisson  theory 
with  a  correction  based  on  a  computed  friction  loss.  As  the  Weisbach 
formula  was  the  nearly  generally  used  form,  these  experiments  were 
originally  undertaken  to  compare  the  merits  of  the  two  theories.  The 
results  of  these  experiments  show  that,  for  the  conditions  at  these 
bridge  openings,  the  method  used  was  much  superior  to  the  Weisbach 
formula. 

Another  case  involving  a  determination  of  the  drop  which  takes 
place  at  a  contraction,  arose  in  connection  with  the  design  of  the 
retarding  basins  which  are  to  be  used  in  this  flood-prevention  system. 
Five  large  dams  are  being  built  across  the  Miami  River  and  its  trib- 
utaries to  form  basins  for  the  storage  of  flood-water.  Through  these 
dams  will  be  conduits,  through  which  the  ordinary  discharge  of  the 
river  will  pass,  but  which  are  not  large  enough  to  discharge  the  flood 
flow  of  the  river.  The  flow  in  excess  of  the  capacity  of  these  conduits 
will  be  retained  in  the  basin  above  the  dam  until  the  flood  peak  is 

*  "The  Official  Plan  of  the  Miami  Conservancy  District,"  Vol.  I,  pp.  67-71  ; 
Technical  Report  of  the  Miami  Conservancy  District,  "Calculation  of  Flow  in  Open 
Channels,"  Part  IV. 
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passed,  and  will  then  be  discharged  through  the  conduits  into  the 
stream  again.  In  several  of  the  dams,  these  conduits  consist  of  large 
openings  through  a  short  spillway,  which  is  a  section  of  ogee  dam, 
flanked  at  the  ends  by  high  concrete  retaining  walls.  In  order  to  take 
care  of  the  flow  of  the  stream  during  the  construction  period,  it  is 
proposed  to  build  these  walls  first,  leaving  out  the  ogee  spillway  and 
conduit  section  until  the  earth  section  of  the  dam  is  complete.  In  times 
ot  freshet,  all  the  water  must  pass  through  this  comparatively  narrow 
opening,  and,  in  times  of  flood,  considerable  heading  up  will,  take 
place.  As  these  dams  are  above  populous  cities,  the  backing  up  of  the 
water  to  such  an  extent  as  to  overtop  the  partly  completed  fill  would 
be  disastrous.  In  order  to  estimate  accurately  the  height  to  which  the 
water  would  rise  behind  the  dam  during  a  flood,  a  knowledge  of  the 
true  laws  governing  the  flow  of  water  through  a  contracted  opening 
was  necessary. 

To  estimate  the  area  and  frequency  of  the  flooding  of  land  which 
will  take  place  in  the  future,  as  a  result  of  the  construction  of  the 
detention  dams,  computations  were  made  to  ascertain  the  area  which 
would  have  been  covered  by  the  floods  that  have  occurred  in  the  past. 
In  several  of  these  dams,  the  conduits  are  large,  and  as  the  floor  of  the 
basin  is  very  flat,  considerable  land  would  be  flooded  in  the  basins 
before  the  water  reached  the  top  of  these  openings.  In  many  of  the 
smaller  floods,  the  flow  would  never  be  sufficient  to  reach  the  top  of  tKe 
conduits.  While  the  basins  were  filling  to  this  point,  the  flow  would 
take  place  through  the  conduits  in  the  same  manner  as  through  a  bridge 
in  which  the  piers  occupy  a  large  portion  of  the  waterway.  Here, 
again,  in  order  to  determine  the  backing  up  which  would  take  place, 
an  understanding  of  this  phenomenon  of  flow  was  necessary. 
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APPENDIX  II. 

Unstable  State  of  the  Stream  from  the  Contractions. 

Whenever  a  channel  in  which  water  is  flowing  at  high  velocity 
changes  abruptly  into  a  wider  channel,  with  a  bottom  approximately 
level,  and  at  nearly  the  same  elevation  as  that  of  the  narrower  channel, 
an  unstable  state  of  flow  may  occur.  The  conditions  under,  which  this 
took  place  in  the  experiments  on  the  contractions  are  shown  in  Fig.  20. 
When  the  water  started  to  flow  through  the  contractions,  it  passed  down 
the  center  of  the  ■  channel  below,  with  a  slight  eddy  on  either  side. 
(Fig.  20  (A)).  This  was  an  unstable  condition,  however,  and  soon  the 
stream  began  to  waver  slightly  and 
then  was  deflected  to  the  side,  as 
shown  on  Fig.  20  (B).  This  was  a 
stable  state,  and  the  flow  would 
continue  in  this  position  indefi- 
nitely. It  was  quite  difiicult  to  de- 
flect it  back  into  a  central  position 
again.  At  first  the  writer  thought 
that  it  was  due  to  slight  irregular- 
ities in  the  bottom,  but  as  the  de- 
flection seemed  to  take  place  as 
often  to  one  side  as  to "  the  other, 
and  as  he  had  observed  the  same 
phenomenon  in  another  apparatus 
luider  somewhat  similar  conditions 
this  was  not  the  cause. 

When  the  stream  from  the  contraction  flowed  in  the  center  of  the 
channel,  the  friction  of  this  moving  water  on  the  quiescent  water  on 
both  sides  tended  to  draw  this  quiet  water  away  from  the  contraction, 
making  the  tail-water  level  near  the  contraction  lower  than  at  some 
distance  down  stream.  The  water  level  on  both  sides  of  the  flowing 
stream  in  this  unstable  state,  was  the  same.  The  higher  water  down 
stream,  however,  tended  to  flow  back  toward  the  contraction,  and  if  a 
slightly  greater  quantity  flowed  back  on  one  side  of  the  stream  than  on 
the  other,  the  water  level  on  that  side  became  higher.  The  quiet  water 
on  this  side,  therefore,  exerted  a  greater  pressure  on  the  flowing  stream 
than  the  water  on  the  opposite  side,  tending  to  force  the  flowing  stream 


(11) 
Pig.   20. 

the  conclusion  was  reached  that 
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toward  the  lower  side.  This  allowed  a  larger  quantity  of  water  to  flow 
back  on  the  higher  side,  causing  a  still  greater  deflection,  which 
increased  until  the  position  shown  on  Fig.  20  (5)  was  reached.  The 
change  of  the  flowing  stream  from  a  central  position  to  a  permanent 
deflection  to  the  side  of  the  channel  was  a  matter  of  only  a  few 
seconds. 

To  remedy  this  condition,  a  low  submerged  weir  was  placed  across 
the  channel,  8  ft.  below  the  bulkhead  (Plate  XII),  which  introduced 
a  slight  drop  in  the  water  surface  at  this  point.  The  water  surface 
below  this  weir  was  lower  than  the  surface  of  the  tail-water  on  the  two 
sides  of  the  stream,  near  the  contraction,  and  there  was  no  tendency 
of  the  water,  therefore,  to  flow  up  the  channel  toward  the  contraction 
and  cause  a  deflection  of  the  stream. 


AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

INSTITUTED     18  5  2 


PAPERS  AND  DISCUSSIONS 

This  Society  is  not  responsible  for  any  statement  made  or  opinion  expressed 
in  its  publications. 


THE  PRODUCTION  OF  TOLUOL 
FROM  GAS  PLANTS* 


By  Myron  S.  FALK,t  M.  A.m.  Soc.  C.  E. 


Synopsis. 
Toluol  is  the  hydro-carbon  which  forms  the  base  of  the  well-known 
explosive,  T.N.T.  In  1914,  the  production  of  toluol  in  the  United 
States  was  estimated  at  700  000  gal.  for  the  year ;  during  the  war  the 
United  States  Ordnance  Department  undertook  measures  to  increase 
the  production  and,  at  the  time  of  the  signing  of  the  armistice,  it  was 
conservatively  estimated  that,  at  the  end  of  1919,  such  production 
would  have  been  at  a  rate  of  at  least  32  000  000  gal.  per  year.  This 
increase  was  obtained: 

(a)   By  stripping  gas  manufactured  in  water  gas  plants; 
(h)  By  building  coke  oven  plants; 

(c)  By  cracking  petroleum  oils  and  solvent  naphtha;  and 

(d)  In  various  other  ways  yielding  small  quantities. 

The  development,  with  regard  to  stripping  water  gas,  furnished 
interesting  problems  in  connection  with  the  standards  of  illuminating 
gas  established  by  Public  Service  Commissions  throughout  the  country 
and,  for  this  reason,  became  involved  in  the  National  problem  of  the 
conservation  of  fuel.     In  I^ew  York  City,  the  situation  was  further 

*  This  paper  will  not  be  presented  for  discussion  at  any  meeting  of  the  Society, 
but  written  communications  on  the  subject  are  invited  for  subsequent  publication  in 
Proceedings,  and  with  the  paper  in  Transactions. 

t  New   York   City. 
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complicated  by  State  legislation  which  regulated  not  only  the  price  of 
gas,  but  its  quality. 

This  paper  traces  these  complications,  and  brings  forward  for  con- 
sideration the  question,  whether  or  not  an  enormous  waste  in  fuel  is 
still  taking  place,  because  of  heat  or  light  standards  established  when 
it  was  comparatively  cheap. 


The  standard  United  States  Army  high  explosive  at  the  beginning 
of  the  war  was  Trinitrotoluol,  more  generally  known  as  T.N.T.,  which 
is  obtained  by  nitrating  toluol,  a  colorless,  oily  liquid.  Chemically, 
toluol  is  a  hydrocarbon  of  definite  composition,  having  the  formula, 
CgHj-CHg,  of  the  so-called  benzene  series.  The  specifications  of  the 
United  States  Ordnance  Department  require  that  its  paraffin  content 
shall  not  be  more  than  3%  of  the  volume,  and  that  it  shall  all  distil 
between  109.4°  and  111.4°  cent.  About  15  lb.  of  crude  T.N.T.,  or  13  J  lb. 
of  refined  T.IST.T.,  can  be  produced  from  1  gal.  of  toluol. 

Prior  to  August,  1914,  toluol  was  made  in  the  United  States  to  a 
limited  extent,  the  production  in  that  year  being  estimated  at  about 
700  000  gal.  It  was  used  in  chemical  trades,  as,  for  example,  in  the 
rubber  industry  and  in  the  manufacture  of  saccharin,  drugs,  and  dyes, 
but,  for  the  most  part,  it  was  not  separated  from  other  oils  with  which 
it  was  manufactured.  At  that  time,  the  principal  source  of  toluol  was 
from  the  by-product  coke  ovens,  where  it  was  obtained  from  the  distil- 
lation of  coal,  in  specially  designed  condensing  apparatus;  small 
quantities  were  also  obtained  from  some  of  the  gas  companies  from 
their  gas-holders  and  drips. 

Shortly  after  the  beginning  of  the  war,  in  1914,  both  the  British  and 
French  Governments  desired  great  quantities  of  T.N.T.,  and,  in  con- 
sequence, many  toluol  and  T.N.T.  plants  were  placed  under  construc- 
tion in  the  United  States.  By  the  spring  of  1916,  the  capacity  of  the 
T.N.T.  plants  in  this  country  had  reached  an  output  of  about  5  000  000 
lb.  per  ;nonth,  and  plants  of  less  capacity  were  operating  in  Canada. 
Practically  all  the  toluol  needed  for  these  plants  was  produced  in  the 
United  States,  and,  in  addition,  some  excess  was  produced  and  exported 
for  nitration  to  British  and  French  factories. 

The  urgent  demand  for  toluol  resulted  in  forcing  its  price  to  $7.00 
per  gal.,  in  the  spring  of  1915.  The  price  fluctuated  between  that  and 
$4.00  per  gal.,  until  the  spring  of  1917,  although  trade  journals  have 
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recorded  sales  as  high  as  $12.00  per  gal.  In  April,  1917,  the  market 
price  was  $4.50  per  gal. 

It  was  apparent  in  May,  1917,  when  the  requirements  of  the  Ord- 
nance Departments  of  the  Army  and  Navy  took  definite  shape,  that 
there  would  be  a  most  serious  shortage  in  toluol.  In  June,  a  conference 
between  these  Departments,  as  well  as  representatives  of  England, 
France,  Italy,  and  Russia,  was  held,  and  in  July,  1917,  the  Council  of 
National  Defense  appointed  a  board  to  investigate  this  situation.  This 
Committee  reported  on  July  27th,  1917,  that  the  existing  plants  would 
not  be  able  to  meet  the  demand.  A  Sub-Committee  on  Coal  Tar  By- 
products was  formed  and  instructed  to  report  as  to  methods  to  be  fol- 
lowed to  relieve  the  situation,  and  it  was  not  until  September  17th, 
1917,  that  its  report,  with  recommendations,  appeared. 

It  is  apparent,  consequently,  that,  at  the  beginning  of  the  war,  the 
United  States  was  not  prepared  to  meet  the  situation  with  regard  to  its 
most  important  high  explosive.  Fortunately,  the  requirements  of 
T.N.T.  were  considerably  decreased  in  the  fall  of  1917  by  the  adoption 
by  the  Ordnance  Department  of  amatol  as  the  standard  shell-filler  for 
explosive  shells.  Amatol  is  a  mixture  of  T.N.T.  and  Ammonium  Ni- 
trate, in  proportions  varying  from  20%  of  T.N.T.  and  80%  of  Am- 
monium Nitrate,  to  50%  of  either,  these  mixtures  being  used  at  that 
time  by  the  Allies  as  one  of  their  standard  high  explosives. 

The  Gun  Division  of  the  Ordnance  Department  was  charged  with 
the  responsibility  of  relieving  the  situation  with  regard  to  toluol,  and 
Col.  Jay  E.  Hoifer,  then  in  charge,  assisted  by  Col.  (then  Maj.)  James 
H.  Burns,  reqviested  permission  from  the  War  Industries  Board,  in 
September,  1917,  to  contract  with  gas  companies  for  the  construction 
and  operation  of  toluol-recovery  apparatus.  There  was  formed,  there- 
fore, within  the  Gun  Division,  the  Toluol  Branch  of  the  Explosives 
Section,  which  took  complete  charge  of  the  constructive  development 
of  the  toluol  industry.  Steps  were  taken  immediately  to  investigate 
every  possible  source  from  which  toluol  could  be  derived,  but,  inasmuch 
as  a  definite  recommendation  had  already  been  made  to  build  apparatus 
in  the  works  of  gas  companies  to  strip  domestic  gas  of  its  light  oil 
content,  the  first  measures  adopted  were  to  negotiate  contracts  for  the 
construction  of  such  apparatus  and  to  obtain  the  consent  of  the  various 
gas  companies  and  Public  Service  Commissions  interested,  so  that  this 
work  could  proceed. 
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These  negotiations  were  most  difficult,  because  stripping  the  gas 
decreased  its  candle-power.  The  question  of  the  candle-power  furnished 
by  the  gas  companies  to  consumers  had  been  for  years  a  most  delicate 
one,  and,  therefore,  representations  had  first  to  be  made  to  the  Public 
Service  Commissions  requesting  that  the  standard  of  candle-power  be 
reduced.  Amicable  negotiations  were  concluded  between  the  Ordnance 
Department  and  the  Public  Service  Commissions  in  all  cities  in  which 
it  was  desired  to  make  such  installations,  except  in  the  case  of  New 
York  City,  where  the  Public  Service  Commission  laid  down  rules 
impossible  for  the  gas  company  or  the  Ordnance  Department  to  accept. 
The  urgency  of  the  situation  in  the  case  of  New  York  City  required 
drastic  actiqn,  inasmuch  as  this  city  was  expected  to  furnish  a  very 
large  portion  of  the  toluol.  With  the  acquiescence  of  the  gas  companies, 
it  was  determined,  therefore,  to  proceed  immediately  to  construct  within 
the  plants  of  the  Consolidated  Gas  Company  and  the  Brooklyn  Union 
Gas  Company  thirteen  stripping  plants  for  the  extraction  of  toluol,  the 
Ordnance  Department  guaranteeing,  for  its  part,  to  hold  harmless  the 
gas  companies  from  any  damages  whatever  caused  either  by  the  con- 
struction or  operation  of  such  plants,  and  the  gas  companies,  on  their 
part,  agreeing  to  furnish  the  land  free  of  charge  and  to  operate  the 
plants  at  absolute  net  cost,  without  any  profit  whatever. 

Altogether,  thirty-two  gas-stripping  plants  were  placed  under  con- 
struction in  all  parts  of  the  country,  from  Boston,  Mass.,  to  Albany. 
N.  Y.,  to  Washington,  D.  C,  to  New  Orleans,  La.,  St.  Louis,  Mo., 
Denver,  Colo.,  and  Seattle,  Wash.,  and  contracts  for  the  construction 
of  all  these  plants  were  let  as  promptly  as  possible  to  three  contractors, 
the  work  being  divided  between  them  as  the  judgment  of  the  Toluol 
Branch  deemed  best  under  the  circumstances. 

It  should  not  be  thought,  however,  that  the  choice  of  location  of 
these  various  plants  was  left  to  any  haphazard  guess.  The  Toluol 
Branch  was  very  careful  prior  to  awarding  any  contract  to  make  tests 
of  the  gas  that  was  being  manufactured,  to  determine  the  suitability 
of  its  toluol  content  for  nitration.  Estimates  of  cost  of  construction 
and  operation  were  gone  into  most  carefully,  the  general  rule  laid  down 
having  been  that  no  plant  should  be  undertaken  which  would  cost  for 
construction  more  than  the  product  obtained  by  multiplying  its  esti- 
mated yearly  output,  in  gallons,  by  $2.00,  and  unless  it  could  be 
operated  at  an  expense  not  to  exceed  $1.50  per  gal.  of  output. 
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Provision  had  also  to  be  made  for  refiniiif?  the  crude  toluol  which 
was  to  he  obtained  from  these  f>as  ])lants,  and  for  transporting  both 
the  crude  and  pure  toluol,  2^)0  tank  cars  having  been  ordered  and 
purchased  for  this  ])uri)ose  alone.  In  addition,  arrangements  had  to  be 
made  for  the  chemical  control  of  the  plants,  to  devise  test  methods  for 
operation,  airti  to  instruct  and  drill  the  operators. 

The  gas  which  was  stripped  by  the  Ordnance  Department,  was 
usually  carbureted  water  gas,  manufactured  by  adding  gas-oil  vapors 
to  a  blue  gas  formed  by  the  chemical  interaction  between  steam  and 
incandescent  coke  or  hard  coal.  As  a  rule,  from  3  to  4J  gal.  of  oil  were 
added  to  each  1  000  cu.  ft.  of  gas  manufactured,  the  quantity  of  oil 
used  being  dependent  on  the  illuminating  quality  and  heat  units 
required  in  the  gas  as  finally  sent  out.  In  New  York  City,  for  example, 
the  State  laws  required  the  standard  for  gas  to  be  22  c-p.,  and,  for  this 
purpose,  generally,  4^  gal.  of  gas  oil  were  required  for  each  1  000  ft.  of 
gas.  This  gas  contained  approximately  650  B.t.u.,  or  more,  per  cu. 
ft.,  and  the  gas-stripping  apparatus  through  which  it  passed  recovered 
as  toluol  abovit  2%  of  the  gas  oil  used  in  the  manufacture  of 
the  gas.  In  addition,  however,  to  the  toluol  recovered,  a  considerable 
quantity  of  benzol  and  solvent  naphtha  was  also  recovered,  the  quantity 
of  benzol  being  about  one  and  one-half  times  that  of  the  toluol  and  the 
quantity  of  solvent  naphtha  about  one-half  that  of  the  toluol.  These 
other  by-products  were  also  valuable  for  explosives,  inasmuch  as  benzol 
was  used  as  the  base  for  picric  acid,  the  favorite  high  explosive  of  the 
French,  and  solvent  naphtha  was  in  demand  by  the  Navy  for  one  of  its 
high  explosives — tri-nitro-xylol — although  the  manufacture  of  the  latter 
by  the  Wavy  never  reached  quantity  production.  Large  quantities  of 
picric  acid,  however,  were  made  in  the  United  States  for  the  French, 
particularly  as  a  replacement  to  them  of  explosives  loaned  to  this 
Government. 

Toluol  Eecovehy. 

The  gas,  as  manufactured  by  the  gas  companies,  is  passed  through 
a  tall  tower  filled  with  wooden  grids  through  which  an  absorbent  oil 
is  circulated.  The  gas  passes  counter-current  to  this  absorbent  oil  and 
loses  its  toluol,  benzol,  and  xylol  content,  and  is  then  distributed 
through  the  mains  of  the  gas  company  to  the  consumers,  without  these 
light  oils.     The  quantity  of  these  light  oils  which  can  be  absorbed,  is 
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dependent  both  on  the  quantity  of  absorbent  oil  circulated  through  this 
tower,  on  its  absorbing  quality,  and  on  the  temperature  and  the  velocity 
of  the  passing  gases,  so  that  wide  variations  of  stripping  can  be  obtained 
by  manipulation.  Later,  the  light  oils  are  separated  from  the  absorbent 
oil  by  the  customary  distillation  processes  using  steam. 

The  gas  which  is  then  distributed  through  the  main*,  has  lost  a 
considerable  portion  of  its  candle-power,  as  well  as  some  of  its  heat 
content.  It  is  possible  in  some  cases  to  add  enough  gas  oil  in  the 
original  manufacture  of  the  gas  so  that,  even  after  scrubbing,  the  gas 
will  have  the  desired  candle-power,  but  this  method  of  retaining  candle- 
power  is  most  extravagant  and  wasteful,  since  oil  is  the  most  expensive 
ingredient  used  in  the  manufacture  of  gas;  or,  the  gas  may  have  its 
former  lighting  power  restored  by  spraying  back  into  the  scrubbed  gas 
other  light  oils,  exclusive  of  toluol,  but  this,  naturally,  is  also  most 
extravagant,  because  these  light  oils  have  a  distinct  commercial  value. 

New  York  City. — In  New  York  City,  the  Public  Service  Commis- 
sion had  made  an  official  order  insisting  either  that  the  full  statutory 
22  c-p.  be  furnished  to  the  consumer,  or  that  the  gas  company,  not 
exceeding  the  period  of  the  war,  deliver  gas  containing  650  B.t.u.  per 
cu.  ft.,  with  rebates  whenever  the  gas  dropped  below  this  standard,  and 
requiring,  further,  in  the  latter  case,  that  each  consumer  using  flat 
flame  burners,  on  application,  would  be  furnished  with  two  incandescent 
mantle  burners,  and  requiring,  further,  that  the  gas  companies  maintain 
a  number  of  testing  stations. 

The  gas  companies  refused  to  accept  this  permissive  order  of  the 
Public  Service  Commission,  and  matters  with  regard  to  the  operation  of 
these  plants  made  no  progress,  although  their  construction  was  actively 
pushed,  and  the  21st  Street  Plant  of  the  Consolidated  Gas  Company, 
one  of  the  largest  of  its  plants,  was  ready  for  operation  on  April  14th, 
1918. 

Officials  of  the  Ordnance  Department  had  held  frequent  conferences 
with  the  Public  Service  Commission,  but  the  Commission  still  held 
its  ground  that  the  consumers  of  New  York  City  must  be  furnished 
either  with  gas  of  22  c.-p.,  or  with  gas  fulfilling  all  the  requirements  of 
its  order,  and  that,  if  necessary,  either  the  Government  would  have  to 
furnish  additional  gas  oil  to  the  companies,  if  the  standard  could  be 
maintained  by  that  method,  or  measures  of  operation  would  have  to  be 
adopted  which  would  meet  the  order. 
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At  this  point  there  arose  a  further  complication ;  the  winter  had 
been  most  severe,  and  the  movement  of  ail  fuel  supplies  vt'as  extremely 
slow.  It  may  even  be  remembered  that  the  Fuel  Administration  during 
this  time  had  ordered  fuelless  days,  and  it  was  absolutely  out  of  the 
question  to  obtain  for  the  gas  companies  more  oil  than  they  were  using 
at  that  time.  It  was  most  difficult  for  them  to  obtain  any  oil  at  all, 
inasmuch  as  cargoes  of  it  were  frequently  commandeered  by  the  Army 
and  Navy  for  direct  military  operations. 

At  a  final  conference  held  early  in  April,  this  situation  was  again 
explained  by  the  Ordnance  Department  to  the  Public  Service  Commis- 
sion, and' the  crying  need  for  toluol  was  made  clear.  Under  these  cir- 
cumstances, the  Public  Service  Commission  finally  consented  to  permit 
the  Ordnance  Department  to  operate  these  gas-stripping  plants  as  it 
deemed  proper  under  the  circumstances,  it  being  suggested  at  that  time 
that  the  gas  to  be  sent  to  consumers  should  not  fall  below  18  c-p.  and 
that  careful  records  would  be  kept  as  to  the  complaints  by  consumers 
and  as  to  additional  quantities  to  be  used  by  them. 

By  order  of  the  Ordnance  Department,  the  21st  Street  Plant,  there- 
fore, was  placed  in  operation  on  April  14th,  1918,  followed  in  due 
course  by  the  other  plants.  It  was  found  that  the  consumers  did  not 
notice  the  difference  in  the  quality  of  the  gas,  and  experiments  were 
carried  out,  therefore,  at  the  Mutual  Gas  Company's  plant,  to  deter- 
mine whether  further  lowering  would  cause  any  complaints.  The 
candle-power  was  dropped  gradually  at  this  plant  from  18  c-p.  to  as  low 
as  10  c-p..  and  yet  no  additional  complaints  were  received  from  the  con- 
sumers. When  this  situation  was  further  explained  to  the  Public 
Service  Commission,  the  Commission  acquiesced  in  permitting  the 
representatives  of  the  Ordnance  Department  to  operate  these  plants 
at  a  standard  lower  than  the  18  c-p.  originally  set,  and,  in  consequence, 
a  gradual  decrease  in  candle-power  output  was  effected  at  all  plants 
until,  at  the  time  of  the  signing  of  the  armistice,  the  average  candle- 
power  in  New  York  City  was  approximately  16,  and  yet  the  consumers 
were  apparently  ignorant  of  the  fact.  . 

Careful  records  were  also  kept  as  to  the  loss  in  heat  units  resulting 
from  the  stripping  of  the  gas,  and  it  was  curious  that  no  exact  ratio 
could  be  found  between  loss  of  candle-power  and  loss  of  heat  units. 
It  is  probable  that  the  average  heat  units  in  a  cubic  foot  of  gas  which 
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averages  16  c-p.,  were  probably  in  the  neighborhood  of  620  B.t.vi. ;  in 
other  words,  the  gas  lost  27%  of  its  illuminating  power  and  less  than 
5%  of  its  heating  power. 

Mention  has  been  made  of  the  serious  shortage  in  the  supply  of  oil 
during  the  spring  and  summer  of  1918.  The  distribution  of  oil  through- 
out the  United  States  had  been .  placed  in  the  hands  of  the  Fuel 
Administration,  and  one  of  its  assistants  conceived  the  idea  that  a 
tremendous  quantity  of  oil  could  be  saved  for  the  country's  commercial 
industries  for  war  purposes  if  the  gas  companies  throughout  the  country 
were  prohibited  from  using  their  usual  supply  of  gas  oil.  The  Fuel 
Administration  had  taken  a  census  of  the  total  quantity  of  oil  used  by 
the  gas  companies  for  this  purpose,  and  had  estimated  that  the  average 
heating  value  of  the  gas  produced  throughout  the  United  States  was 
about  600  B.t.u.  per  cu.  ft.  of  gas,  and  that  if  a  compidsory  order  were 
issued  by  the  National  Government  ordering  that  no  gas  be  furnished 
to  consumers  higher  than  528  B.t.u.  per  cu.  ft.,  that  a  possible  saving 
would  be  made  of  about  0.7  gal.  of  oil  per  1  000  cu.  ft.  of  gas.  This 
proposed  action  of  the  Fuel  Administration  was  of  the  greatest 
importance  to  the  Toluol  Branch,  which  at  that  time  had  practically 
completed  plants  estimated  to  produce  5  000  000  gal.  of  toluol  per  year, 
and  as  the  production  of  toluol  was  directly  dependent  on  the  quantity 
of  gas  used,  this  order  would  have  resulted  in  a  loss  of  production  of 
1  500  000  gal.  of  toluol  per  year  from  the  Ordnance  plants  alone,  and 
a  loss  of  about  750  000  gal.  from  plants  owned  by  private  interests. 
The  Ordnance  Department,  however,  studied  the  problem,  and  obtained 
figures  to  show  that  the  large  savings  in  oil  by  such  a  reduction  in 
standard  were  not  as  great  as  the  Fuel  Administrator  believed,  and 
efforts  were  made  to  impress  the  importance  of  non-interference  with 
the  production  of  toluol. 

On  April  23d,  1918,  the  Fuel  Administration  was  preparing  to  issue 
an  order  forcing  the  gas  companies  to  cut  down  their  consumption  of 
oil  to  2f  gal.  per  1  000  cu.  ft.  of  gas  manufactured.  It  should  be  noted 
that  this  action  of  the  Fuel  Administration  would  naturally  have  the 
backing  of  all  gas  companies  using  gas  oil  in  manufacture,  as  it  would 
enable  them  to  reduce  their  operating  costs  by  a  material  amount  and 
would  possibly  give  them  renewed  hearings  before  Public  Service  Com- 
missions for  a  re-opening  of  rate  cases,  which  many  of  the  companies. 
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boeause  of  increased  costs,  were  then  enfleavcriiic:  to  obtain.  Tlie  Ord- 
nance Department  persuaded  Ihe  Fuel  Administrator  not  to  issue  this 
order  (see  Appendix  I)  without  f^iving  all  the  departments  interested  a 
chance  to  appear,  and,  on  May  18th,  1918,  a  conference  was  held  at  the 
office  of  the  National  Committee  on  Gas  and  Electric  Service.  Many 
reports  and  statistics  had  been  prepared  by  the  gas  industry  to  sup- 
port the  order  of  the  Fuel  Administration;  in  general,  all  gas  company 
officials  testified  that  the  consumer  received  the  same  benefit  from  gas 
of  low  heating  value  as  from  gas  of  high  heating  value,  while  repre- 
sentatives of  the  Public  Service  Commissions  and  of  the  Bureau  of 
Standards  testified  to  the  contrary.  The  Ordnance  Department  at  no 
time  took  sides  in  the  dispute  as  to  the  merits  of  this  phase,  as  it 
recognized  that  such  matters  were  not  within  its  jurisdiction,  but 
always  based  its  arguments  against  issiiing  the  order,  because  of  its 
etfect  on  the  toluol  programme,  on  two  distinct  reasons:  (a),  that  the 
quantity  of  oil  saved  would  not  be  great,  inasmuch  as  the  majority  of 
gas  plants  would  still  require  the  same  quantity  of  oil  in  order  to 
produce  toluol;  and  (h),  in  that  case,  the  oil  required  in  excess  of 
that  needed  to  furnish  528  B.t.u.  gas,  w^ould  have  to  be  furnished  to 
the  gas  companies  by  the  Ordnance  Department  at  an  expense  to  it  of 
many  millions  of  dollars. 

The  Toluol  Branch  prepared  statistics  (Table  1)  showing  the  pro- 
duction of  toluol  from  gas  plants,  assuming  the  standards  to  remain 
unchanged  and  then  to  be  established  at  575,  550,  and  528  B.t.u.  per 
cu.  ft.  of  gas,  and  also  statistics  (Table  2)  showing  the  total  quantity 
of  gas  oil  used  in  the  New  England,  Middle  Atlantic,  Middle  West, 
Southern,  and  Pacific  States,  both  in  plants  producing  toluol  and  those 
not  producing  toluol. 

On  June  5th,  1918,  a  conference  was  held  at  the  office  of  the  Fuel 
Administration,  at  which  representatives  of  the  various  State  Public 
Service  Commissions  presented  their  views.  On  the  following  day, 
the  Oil  Administrator,  and  representatives  of  the  Ordnance  Depart- 
ment, discussed  all  the  statistics  that  had  been  prepared,  and,  as  a 
result  of  this  conference,  the  Oil  Administrator  stated  that  he  was 
convinced  that  the  quantity  of  gas  oil  saved  by  issuing  an  order  for  a 
lower  standard  for  gas  would  not  warrant  the  order. 

Consequently,  the  Ordnance  Department  considered  the  matter 
closed,  but,  apparently,  interests  connected  with  the  gas  industry  were 
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TABLE  1. 


Production  of  Toluol  from  gas  plants, 
in  gallons. 

Reduction  in 
production,  in  gallons. 

9  JOI)  000 
8  450  000 
8  000  000 
7  500  000 

■'      575  B    t    u      "                                  .     . 

950  000 

"      550 "         

1  400  000 

"      528  ""    "       '•          

1  900  000 

TABLE  2. 


Gas  Oil  Used,  in  Gallons: 

In  Toluol  Plants. 

In  Non-Toluol 
Plants. 

Total,  in  gallons. 

New  England  States  

48  750  000 

426  903  000 

164  053  000 

9  700  000 

2  600  000 

18  000  000 

156  000  000 

60  600  000 

3  580  000 

961  000 

66  750  000 

Middle  Atlantic      '               ■   •• 

583  702  000 

224  653  000 

13  280  000 

3  561  000 

652  005  000 

239  941  000 

891  946  000 

Note.— Oil  gas  process  plants  on  the  Pacific  Coast  are  not  included. 

not  satisfied.  The  Fuel  Administration  announced,  about  the  end  of 
June,  that  a  Director  of  Gas  Plants  had  been  appointed,  and  the 
question  of  lowering  the  standard  was  immediately  re-opened.  On  July 
22d,  1918,  the  Director  of  Gas  Plants  called  a  meeting  at  his  office,  at 
which  there  were  present  representatives  of  the  Fuel  Administration, 
the  Bureau  of  Standards,  the  War  Trade  Board,  the  National  Com- 
mittee on  Gas  and  Electric  Service,  and  the  Ordnance  Department. 
The  Director  of  Gas  Plants  was  very  frank  in  announcing  that  it  was 
his  intention  to  have  the  Fuel  Administration  issue  a  notice  ordering 
the  standard  of  all  artificial  gas  to  be  528  B.t.u.  per  cu.  ft.  The 
Ordnance  Department  immediately  took  exception  to  the  order  as  pre- 
pared (see  Appendix  II),  basing  its  opposition  on  two  broad  claims: 
First,  that  the  order  as  issued  would  save  very  little  oil,  and,  second, 
that  it  would  transfer  millions  of  dollars  from  the  Treasury  of  the 
United  States  to  the  gas  companies.  Because  of  these  objections,  the 
Director  postponed  issuing  this  order,  and  a  further  conference  was 
called  for  August  28th,  1918,  at  which  representatives  of  the  gas 
companies,  the  Public  Service  Commissions,  the  Fuel  Administration, 
the  Bureau  of  Standards,  War  Industries  Board,  War  Trade  Board, 
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and  Ordnance  Department,  were  present.  At  this  meeting  only  repre- 
sentatives of  the  gas  companies  were  heard,  and  they  were  almost 
unanimous  in  stating  that,  in  their  opinion,  the  consumers  would  not 
feel  the  reduction  in  heat  or  light  standards  and  that  it  was 
for  the  best  interests  of  the  country  to  reduce  these  standards.  It 
seemed  to  the  representatives  of  the  Ordnance  Department  that  the 
Director  of  Gas  Plants  had  definitely  determined  to  issue  the  order, 
and  the  matter  was  deemed  so  urgent  that  the  Ordnance  Department 
presented  its  case  through  the  Chief  of  Ordnance  to  the  Secretary 
of  War. 

In  consequence,  on  September  7th,  1918,  the  Assistant  Secretary  of 
War  addressed  a  letter  (see  Appendix  III)  to  the  Fuel  Administrator 
citing  the  history  of  the  case  and  requesting  that  the  so-called  528 
B.t.u.  order  be  not  issued.  On  receipt  of  this  letter,  the  Fuel  Admin- 
istrator appointed  a  new  committee  consisting  of  the  Director  of  Gas 
Plants,  the  Director  of  Natural  Gas  Plants,  and  a  representative  of 
the  Bureau  of  Standards,  to  report  as  to  the  advisability  of  issuing 
this  order.  This  Committee  presented  a  divided  report,  the  representa- 
tive of  the  Bureau  of  Standards  recommending  that  the  order  be  not 
issued.  The  Committee  finally  agreed,  however,  as  a  compromise,  that 
in  place  of  issuing  a  mandatory  order  to  the  various  gas  companies 
throughout  the  country,  a  request  (see  Appendix  IV)  be  made  by  the 
Fuel  Administrator  to  local  authorities  throughout  the  country  that 
they  arrange  with  their  service  corporations  to  maintain  as  low  a 
standard  as  could  be  considered  consistent  with  efficient  and  good 
service,  the  object  being  to  conserve  the  maximum  quantity  of  fuel  for 
more  necessary  purposes.  The  form  of  this  request  was  satisfactory 
to  the  Ordnance  Department,  inasmuch  as  it  left  open  to  that  Depart- 
ment a  chance  for  appeal  to  local  authorities  should  it  be  found  that 
the  toluol  programme  would  be  affected  adversely. 

The  signing  of  the  armistice,  on  November  11th,  1918,  changed 
conditions  again,  and,  shortly  after  that  time,  Dr.  Harry  A.  Garfield 
issued  the  following  notice  to  the  press: 

"U.  S.  Fuel  Administuation. 

"Washington,  D.  C. 
"B.  T.  U.   Standard  Not  To  Be  Changed. 

"United  States  Fuel  Administrator,  Harry  A.  Garfield,  announced 
to-day  that,  under  existing  conditions,  he  did  not  feel  warranted  in 


78G  PRODUCTION   or  toluol  from   gas   plants  [Papers. 

recommending  to  local  boards  the  abandonment  of  existing  gas  stand- 
ards as  a  fuel-saving  measure. 

"A  special  committee  was  appointed  in  connection  with  the 
Bureau  of  Standards  to  investigate  the  heat  value  of  artificial  gas, 
but  since  the  creation  of  this  committee,  Mr.  Garfield  pointed  out,  the 
fuel  situation  has  materially  changed. 

"Public  Service  corporations  are  asked  to  consider  whether  a 
reduction  of  British  Thermal  Unit  Standards  by  companies  under 
their  jurisdiction,  will  actually  save  oil,  with  the  recommendation  that 
if  a  reduction  in  quality  is  ordered,  there  should  be  simultaneously  a 
corresponding  reduction  in  the  price  of  gas.     The  statement  says: 

"  Tn  July  last  the  United  States  Fuel  Administrator  appointed  a 
special  committee  in  conjunction  with  the  Bureau  of  Standards,  to 
investigate  the  heat  value  of  artificial  gas  with  a  view  to  recommend- 
ing what  change,  if  any,  in  the  B.t.u.  standard  would  save  coal  or 
oil.  Since  the  creation  of  this  committee,  the  fuel  situation  has 
materially  changed.  The  production  of  bituminous  coal  has  increased 
under  the  stimulus  of  the  Administration  to  unheard  of  figures,  and 
the  situation  is  not  as  critical  as  last  summer.  Yet,  it  is  probable 
that  under  zoning  orders  of  the  Fuel  Administration,  some  gas  plants 
throughout  the  country  will  not  be  able  to  receive  their  customary 
rate  of  coal,  and  this  may  necessitate  a  temporary  reduction  in  gas' 
standards. 

"  'At  the  cessation  of  hostilities  the  demand  for  oil  and  coal  will 
be  transferred  to  other  channels  and  the  pressing  demand  for  imme- 
diate deliveries  will  be  reduced  to  such  an  extent  that  the  Fuel  Admin- 
istrator does  not  feel  warranted  in  asking  local  boards  to  abandon 
existing  standards. 

"  'While  it  is  not  within  the  province  of  the  Fuel  Administration 
to  request  thrift  in  general,  Mr.  Garfield  desires  to  call  attention  to 
the  fact  that  we  are  using  our  oil  deposits  perilously  fast,  and  there- 
fore Public  Service  Commissions  should  consider  whether  or  not  a 
reduction  of  B.t.u.  standards  by  the  companies  under  their  jurisdiction 
will  actually  save  oil.  In  the  interest  of  the  public,  however,  wherever 
a  reduction  in  quality  is  ordered  or  approved,  there  should  be  simul- 
taneously made  a  corresponding  reduction  in  the  price  of  gas.' " 

Finally,  it  is  most  interesting  to  point  out  what  the  Ordnance 
Department  did  accomplish  between  May,  1917,  and  October,  IDl.S. 
Table  3  shows  that  the  production  was  more  than  doubled  in  that 
]ieriod;  and  it  also  shows  to  whom  the  su])ply  was  distributed.  It 
should  l)e  remembered,  however,  that  the  work  of  increasing  the  su])]ily 
was  still  under  way  at  the  time  of  the  signing  of  the  armistice;  grant- 
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iiig  no  unforeseen  contingencies,  the  production  would  have  reached 
2  861  000  gah  j)er  month  by  the  middle  of  1919. 
TABLE  3. 


In  May.  1917: 


Quantity 
in  gallons, 


Quantity 
in  gallons. 


690  000 
75  000 


Coke  ovens 1 

Private  gas  plants. ...  I 

Ordnance  plants ( 

Miscellaneous J 


r  200  000  was  taken  by  Allies  as  raw  toluol. 

r.f  ,.,»,i«y,  J  230  000     "       •'       "       "    ,  nitrated, 

of  which  J,  33^,  QOQ     .,        .;       u    Navy. 

[  40  0<)0     "        "       "  Chemical  Industry. 


In  Octobkh,  1918: 


1  036  000 
270  000 
337  000 
54  000 


Coke  ovens 

Private  gas  plants 
Ordnance  plants.. 
Miscellaneous 


270  000  was  taken  by  Allies,  nitrated. 
100  000     "        "         '■  Navy. 
82  000     "       "        "  Chemical  Industry. 
925  000     "        "         "  Army,  nitrated. 
320  000     "    surplus  for  Army. 
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APPENDIX  I. 

"United  States  Fuel  Ad:\[inistration 
"Oil  Division 

"Washington,  D.  C,  May  17th,  1918. 
"Order. 
"M.  L.  Eequa,  Director. 

"It  appearing  to  the  United  States  Fuel  Administrator  that  it  is 
essential  to  the  ISTatioual  security  and  defense,  and  the  successful 
I)rosecution  of  the  war,  that  the  greatest  possible  use  be  made  of  our 
supplies   of   petroleum, 

"The  United  States  Fuel  Administration,  acting  under  authority 
of  an  Executive  Order  of  the  President  of  the  United  States,  dated 
23  August,  1917,  appointing  said  Administrator,  and  of  subsequent 
Executive  Orders,  and,  in  furtherance  of  the  purpose  of  said  Order 
and  of  the  Act  of  Congress  therein  referred  to  and  approved  August 
10,  1917. 

"Hereby  orders  and  directs  that  until  further  or  other  order  of  the 
United  States  Fuel  Administrator, 

"The  standard  for  artificial  gas  as  manufactured  for  distribution, 
is  hereby  fixed  at  528  British  Thermal  Units  per  cubic  foot  (Massa- 
chusetts standard),  superseding  all  previous  standards. 

"The  above  order  is  to  take  effect  immediately  and  to  become 
operative  with  the  least  possible  delay. 

"Nevertheless,  it  is  expressly  understood  that  all  gas  companies,  with 
toluol  plants,  shall  use  sufiicient  oil  and  shall  conduct  their  operations 
in  accordance  with  the  requirements  of  the  Ordnance  Department,  so 
as  to  obtain  the  maximum  amount  of  toluol  which  their  plants  can 
produce;  but  the  B.t.u.'s  in  the  distributed  gas,  must  not  be  reduced 
below  the  standard  (of  528)  fixed  herein,  without  special  license  from 
the  Ordnance  Department. 

"United   States  Fuel  Administrator." 

APPENDIX  II. 

Proposed  Order  by  James  T.  Lynn,  Director  of  Gas  Plants, 
July  22d,  1918. 

"Order. 

"1.  It  appearing  to  the  United  States  Fuel  Administrator  that 
it  is  essential  to  the  National  Security  and  Defense,  and  the  successful 
prosecution  of  the  war,  that  the  greatest  possible  use  be  made  of  oiu* 
supplies  of  petroleum  and  coal. 

"2.  The  United  States  Fuel  Administrator,  acting  under  authority 
of  an  Executive  Order  of  the  President  of  the  TTnited   States,  dated 
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23  of  August,  1917,  appointing  said  Administrator,  and  of  subse- 
qiient  Executive  Orders,  and  in  furtherance  of  the  purpose  of  said 
Order  and  of  the  Act  of  Congress  therein  referred  to  and  approved 
August  10,  1917. 

"3.  Hereby  orders  and  directs  until  further  or  other  orders  of 
the  United  States  Fuel  Administrator: 

"4.  That  in  all  plants  in  which  artificial  gas  is  produced  for  public 
consumption,  and  in  which  toluol  or  toluol-producing  material  is  not 
recovered  for  the  United  States  Government,  or  its  contractors  or 
agents,  the  use  of  gas  oils  and  bituminous  coal  is  hereby  restricted 
to  that  amount  necessary  in  each  of  said  plants  to  produce  gas  having 
a  gross  heating  value  of  five  hundred  and  twenty-eight  (528)  British 
Hun-mal  Units  per  cubic  foot  delivered  to  the  consumer  as  hereinafter 
specified. 

"5.  That  in  artificial  gas  producing  plants  which  now,  or  at  any 
tilne  hereafter,  while  this  order  is  in  force,  recover  toluol  or  toluol  pro- 
ducing material  for  the  United  States  Government,  its' contractors  or 
agents,  the  use  of  gas  oil  is  hereby  permitted  in  excess  of  the  amount 
specified  in  Clause  4  of  this  order,  for  the  purpose  of  recovering  such 
amounts  of  toluol  or  toluol-producing  material,  as  is.  or  shall  be 
required  in  each  case  by  the  United  States  Government,  its  contractors 
or  agents. 

"6.  That  all  illuminating-power  standards  of  quality  for  artificial 
gas  supplied  for  public  consumption  now  in  effect  are  hereby  suspended. 

"7.  That  heating  value  standards  of  quality  in  excess  of  five 
hundred  and  twenty-eight  (528)  British  Thermal  Units  per  cubic 
foot  for  artificial  gas  supplied  for  public  consumption,  are  hereby 
suspended. 

"8.  That  the  requirement  of  heating  value  herein  made  shall  be 
deemed  to  be  fulfilled  if  the  gas  tested  at  any  point  within  a  radius 
of  one  mile  from  the  manufacturing  plant,  shall  have  an  average 
gross  heating  value  of  not  less  than  five  hundred  and  twenty-eight 
(528)  British  Thermal  Units  per  cubic  foot  as  determined  from  the 
monthly  average  of  daily  tests,  and  if  the  gross  heating  value  of  the 
gas  so  tested,  in  excess  of  this  amount,  shall  be  kept  to  a  minimum  as 
closely  as  the  condition  in  each  case  shall  permit. 

"9.  That  this  order  shall  be  in  effect  on  the  fifteenth  day  of  August, 
1918,  or  within  a  period  of  thirty  days  thereafter,  if  the  conditions 
in  any  artificial  gas  plant  or  the  territory  served  by  it  require  this 
time  before  the  order  goes  into  effect,  but  in  no  case  shall  the  non- 
observance  of  this  order  be  permitted  beyond  the  30-day  period  herein 
provided  except  by  special  permission  of  the  Fuel  Administrator. 
"United  States  Fuel  An^[lNISTRATOR." 
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APPEI^DIX  III. 

"September  7,  1918. 
''My  Dear  Mr.  Garfield: 

"1.  It  is  understood  that  the  Fuel  Administration  is  considering 
the  issue  of  an  order  establishing  throughoiit  the  country  a  fixed 
standard  for  artificial  gas  of  528  B.t.u.  per  cubic  foot,  as  a  measure 
of  conserving  oil  and  coal. 

"2.  I  desire  to  bring  to  your  attention  the  effect  which  such 
an  order  will  have  \ipon  the  production  of  toluol  from  gas  scrubbing 
plants. 

"3.  As  one  means  of  meeting  the  serious  shortage  in  the  supply 
of  toluol  required  for  the  Army  Programme,  special  efforts  have  been 
made  to  recover  the  maximum  amount  of  toluol  from  water  gas 
plants.  The  Ordnance  Department  is  spending  over  $7  000  000  for 
additional  plant  facilities  of  this  character,  and  from  the  gas  scrubbing 
plants  so  provided,  plus  those  installed  by  private  corporations,  it  is 
estimated  that  toluol  will  be  recovered  from  65%  of  the  water  gas  pro- 
duced in  the  country.  The  yield  which  the  Ordnance  Department 
has  been  counting  on  is  predicated  on  the  continuance  of  the  present 
heat  standards. 

"4.  If  a  528  B.t.u.  order  goes  into  effect,  it  seems  reasonable 
to  assume  that  in  order  to  maintain  the  required  toluol  production, 
the  Ordnance  Department  will  have  to  make  arrangements  to  supply 
the  oil  at  the  gas  stripping  plants  corresponding  to  the  difference 
between  the  requirements  to  maintain  the  present  standards  'and  the 
proposed  standard  of  528  B.t.u. 

"5.  To  this  extent,  it  is  believed  that  there  will  be  no  conservation 
of  gas  oil  and  the  Ordnance  Department  estimates  that  they  will  be 
put  to  an  extra  and  unexpected  expense  at  a  yearly  rate  of  over 
$4  000  000  as  applied  to  the  gas  stripping  plants  of  Greater  New 
York  only,  which  figure  may  be  increased  to  over  $9  000  000  as  applied 
to  the  whole  country. 

"6.  If  the  above  procedure  is  not  followed,  the  loss  of  toluol 
production  is  estimated  at  2  600  000  gal.  per  annum,  which  is  sufficient 
for  about  37  000  000  lb.  of  T.N.T. 

"7.  While  it  is  extremely  difficult  to  estimate  the  probable  net 
conservation  of  gas  oil  which  would  result  from  the  establishment 
of  a  528  B.t.u.  standard,  it  has  been  estimated  that  this  figure  for 
the  entire  country  would  probably  not  exceed  1  300  000  bbl.  per  annum 
as  applied  to  the  gas  plants  (including  the  Pacific  Coast)  not  equipped 
to  recover  toluol. 

"8.  While  it  is  understood  that  the  continued  use  of  gas  oil  at  the 
stripping  plants   at    the   rate   necessary   to    insure   tlie   fnll    protection 
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of  toluol  expected,  would  not  be  prevented  by  the  proposed  order,  the 
matter  is  so  serious  in  its  effect  economically  and  otherwise  on  the 
Army  Programme,  that  I  have  felt  the  problem  should  be  presented 
to  you  in  this  way,  realizing  that  it  will  receive  careful  consideration 
prior  to  final  decision  in  regard  to  the  issuance  of  such  an  order. 

"Tiespeetfully, 

''(Sgd.)    Benedict  Org  well, 
"Acting    Secretary    of    War." 

APPENDIX  IV. 

"Proposed  For^i  of  Eequest  to  Local  Authorities  Regardinc;  Stand- 
ards FOR  Heating  Value  of  Gas,  by  the  Fuel  Administrator. 

''The  United  States  Fuel  Administration  is  undertaking  to  provide 
in  every  possible  way  for  the  conservation  of  fuel  in  order  to  minimize 
tlie  shortage  which  is  imminent  under  present  war  conditions  and 
needs. 

'"The  gas  companies  of  the  country  are  large  users  of  oil,  coal, 
and  coke  for  making  gas.  After  several  months  of  investigation,  it 
has  been  determined  that  a  substantial  reduction  in  the  heating  value 
of  manufactured  gas  and  the  elimination  of  all  illuminating  power 
standards  would,  in  many  cases,  result  in  a  material  saving  of  these 
fuels. 

"Tn  consequence  of  this  the  Fuel  Administration  has  been  contem- 
plating the  issuance  of  an  order  to  all  manufacturing  gas  companies 
in  the  coiuitry  to  reduce  the  heating  value  of  gas  delivered  to  con- 
sumers to  528  B.t.u.  monthly  average.  Realizing,  however,  that  such 
a  reduction  in  the  heating  value  of  gas  will,  in  some  cases,  reduce 
the  cost  of  manufacture  and  also  the  quantity  of  service  rendered  and 
thus  raise  questions  for  local  authorities  to  adjust,  the  Fuel  Adminis- 
tration wishes  to  accomplish  these  desirable  changes  through  the 
voluntary  action  of  State  Commissions  or  local  authorities,  rather 
than  directly  by  its  own  order. 

"You  are,  therefore,  advised  that  it  is  the  earnest  wish  of  tlie 
United  States  Fuel  Administration,  as  a  measure  essential  to  the 
national  security  and  defense  and  the  successful  prosecution  of  the 
war,  that  you  should,  wherever  conditions  permit  of  the  saving  of 
fuel  in  this  way,  take  such  action  as  may  be  necessary  to  put  into 
effect  at  the  earliest  possible  date,  not  later  than  ,  a 

reduced  war-time  standard  for  manufactured  gas  as  distributed  to 
consumers,  considering  for  this  purpose  a  minimum  of  528  B.t.u. 

"The   reason   for   suggesting    528    B.t.u.    is    that    it    is    the    lowest 
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that  has  thus  far  been  tried  out  in  practice  in  the  United  States.  It 
is  the  minimum  which  has  been  in  effect  in  Massachusetts  since 
January  1st,  1918,  and  which  has  recently  been  adopted  by  the  Con- 
necticut Commission. 

"It  is  the  wish  of  the  Fuel  Administration  that  the  gas  companies 
should  maintain  as  low  a  standard  as  is  consistent  with  efficiency 
and  good  service,  in  order  to  conserve  the  maximum  amount  of  fuel. 
Unless  such  a  standard  is  put  into  general  effect,  there  may  not  be 
enough  fuel  to  supply  the  needs  of  gas  companies  generally  throughout 
the  country,  and  a  large  proportion,  if  not  all  of  such  companies, 
might  have  to  be  restricted  in  the  use  of  fuel  to  an  extent  which 
would  prevent  them  from  maintaining  existing  standards. 

"It  is  particularly  requested  that  the  regulatory  bodies  take  such 
steps  as  will  put  this  order  into  immediate  effect,  even  in  cases  for 
which  readjustments  of  the  price  for  gas  might  appear  proper  to 
local  authorities. 

"Your  compliance  with  these  recommendations  will  be  in  the 
national  interest  and  of  great  assistance  and  relief  to  the  Fuel  Admin- 
istration and  make  the  difficult  task  of  rationing  the  fuel  supply  of 
gas  companies  unnecessary. 

"The  United  States  Fuel  Administration  does  not  wish  under  any 
circumstances,  to  restrict  the  fuel  which  toluol  recovering  gas  com- 
panies require  for  the  manufacture  of  gas  and  the  recovery  of  toluol 
to  the  same  extent  as  heretofore.  Gas  companies  recovering  toluol 
should,  therefore,  be  permitted  to  operate  in  excess  of  this  standard 
to  whatever  extent  is  necessary  to  produce  toluol. 

"Wherever  the  standards  for  gas  quality  are  such  as  to  restrict 
or  prevent  the  satisfactory  recovery  of  toluol,  it  is  urged  that  they 
be  modified  when  so  requested  by  the  War  Department.  Otherwise, 
this  request  as  to  a  change  of  standard  does  not  apply  to  any  company 
producing  toluol. 

"As  a  further  measure  of  conservation,  the  United  States  Fuel 
Administration  urges  local  authorities  to  make  every  effort  to  obtain 
greater  efficiency  and  economy  in  the  domestic  and  industrial  uses 
of  gas.  To  secure  a  substantial  improvement  in  efficiency  and  economy 
in  the  domestic  and  industrial  uses  of  gas,  it  will  be  necessary  to 
have  the  users  of  gas  exercise  care  and  intelligence  in  the  choice  of 
utensils  and  in  the  burning  of  gas.  A  large  part  of  the  gas  made 
is  used  in  cooking  and  frequently  the  net  efficiency  of  such  operations 
is  not  over  twenty -five  per  cent.;  by  care  it  may  be  cijnsiderably 
increased.  Gas  companies  can  help  the  Administration  by  adjusting 
appliances  properly  and  teaching  their  customers  how  to  use  gas 
economically.      In    the    iiuhistrics,   also,    care   sliould    l)e    taken    to    use 
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gas  but  not  to  waste  it.  The  use  of  mantle  lights  in  place  of  open 
flame  burners  is  to  be  encouraged,  and  pilot  lamps  should  not  be 
burned  higher  than  necessary. 

"The  Fuel  Administration  will  api)reciate  reply  from  the  local 
authorities  as  to  the  action  which  is  taken  or  contemplated  on  this 
request". 
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Discussion* 


Bv  Floyd  A.  ISTAciLEK,  Assoc.  M.  A.m.  Soc.  C.  E.f 


Floyd  A.  Nagler,:};  Assoc.  M,.  Am.  Soc.  C.  E.  (by  letter ).§— The  Mr. 
writer  had  not  intended  to  enter  into  a  discussion  comparing  the 
results  of  all  weir  experiments  with  his  own  hydro-chemical  gaugings. 
Engineering  literature  has  worn  this  subject  practically  threadbare. 
In  verifying  the  Bazin  results,  the  hydro-chemical  gaugings  naturally 
differed  from  the  conclusions  of  other  experimenters;  but  the  main 
intent  of  the  paper  was  to  offer  a  new  set  of  experiments  which,  having 
been  executed,  was  found  to  check  with  the  formula  for  discharge  of 
weirs,  w^hich  Bazin  deduced  from  his  studies,  far  beyond  the  actual 
range  in  head  of  the  Bazin  experiments. 

With  the  contribution  to  engineering  practice  of  such  valuable 
work  as  that  performed  by  B.  F.  Groat,  M.  Am.  Soc.  C.  E. 

The  hydro-chemical  method  of  measuring  water  becomes  quite  as 
reliable  as  any  so-called  "tank"  or  volumetric  process  when  conducted 
with  an  equal  degree  of  skill  and  care.  In  fact,  the  hydro-chemical 
method  is  a  volumetric  process  and  depends  on  the  accurate  measurement 
of  quantities  of  solution ;  and  the  chemist  can  determine  the  number  of 
parts  of  chlorine  or  other  element  in  a  given  quantity  of  water  with 
as  great  refinement  and  ease  as  the  engineer  can  measure  a  base  line. 
This  hydro-chemical  method,  therefore,  becomes  compatible  with  any 
other  volumetric  process  for  measuring  water  in  an  effort  to  determine 

*  Discussion  of  the  paper  by  Floyd  A.   Nagler,  Assoc.   M.  Am.   Soc.  C.   E.,   con- 
tinued from  November,   1918,  Proceedings. 
t  Author's  closure. 
t  Albany,  N.  Y. 

§  Received  by  the   Secretary,   November   10th,    1919. 
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weir  coefficients  or  check  weir  formulas.  In  neither  case  can  exact 
Nagier.  yjjj^gg  \)q  obtained,  but  the  truth  is  revealed  in  proportion  to  the  ac- 
curacy, range,  and  square  root  of  the  number  of  measurements;  and, 
thus,  a  sufficiently  great  number  of  experiments  constitute  an  adequate 
basis  for  the  "verification  of  any  formula,"  or  even  the  evolution  of 
the  formula  itself. 

The  writer  has  mentioned  that  the  experiments  of  the  late  J.  B. 
Francis,  Past-President,  Am.  Soc.  C.  E.,  were  contained  between  the 
limits  of  0.736  to  1.006-ft.  head  on  the  weir;  he  should  have  added 
that  only  the  experiments  on  weirs  with  end  contractions  suppressed 
were  referred  to,  being  included  in  the  series  numbered  44-55  and  67-71, 
with  a  weir  9.992  ft.  long.  The  writer  did  not  attempt  to  make  his 
work  comparable  with  any  experiments  on  contracted  weirs.  The 
mean  depth  of  the  channel  behind  this  suppressed  weir  used  by  Mr. 
Francis  was  5.048  ft.  The  pipes  communicating  with  the  hook-gauge 
chamber  opened  near  the  bottom  of  the  channel,  6  ft,  from  the  weir.* 
Mr.  Stearns  statesf  that  the  writer's  point  of  measurement  for  his 
Gauge  2  was  not  comparable  with  that  used  by  Mr.  Francis,  although 
it  was  6  ft.  from  the  weir,  because  it  was  not  about  4.80  ft.  below  the 
weir  crest.  However,  since  the  writer's  weir  crest  was  only  3.72  ft.  above 
the  bottom  of  the  channel  of  approach,  he  believed  that  he  was  fulfilling 
the  conditions  of  the  Francis  weir  by  locating  the  point  of  measure- 
ment 6  ft.  from  the  weir  and  near  the  bottom  of  the  channel.  Inci- 
dentally, Mr.  Francis:}:  found  the  difference  in  the  head  measured 
6  ft.  and  12  ft.,  respectively,  from  the  weir  to  be  "inconsiderable,"  and 
on  an  average  equal  to  only  0.0014  ft.  for  heads  on  the  weir  very 
nearly  equal  to  1  ft. 

The  accuracy  of  the  statement  that  Gauge  1  in  the  writer's  experi- 
ments measured  the  head  on  the  weir  at  a  point  comparable  with  that 
used  by  Messrs.  Fteley  and  Stearns  has  also  been  questioned  by  Mr. 
Stearns.  The  point  used  by  the  writer  was  6  ft.  from  the  weir  and 
0.414  ft.  below  the  weir  crest,  and,  quoting  from  the  paper  by  Messrs. 
Fteley  and  Stearns  on  "Description  of  Some  Experiments  on  the  Flow 
of  Water  Made  During  the  Construction  of  Works  for  Conveying  the 
Water  of  Sudbury  River  to  Boston,"§  we  find  that  these  experimenters 
used  a  point  quite  similar : 

"The  orifice  in  the  glass  was  0.04  ft.  in  diameter,  and  was  originally 
6  ft.  from  and  0.414  ft.  below  the  level  of  the  crest  of  the  weir ;  it  was 
afterwards  moved  0.02  ft.  higher." 

This  was  the  point  used  by  Messrs.  Fteley  and  Stearns  in  their 
experiments  on  velocity  of  approach,  in  which  they  varied  the  height  of 

«  "Lowell  Hydraulic  Experiments",  p.  107,  also  Plate  XIV,  Figs.  9.  10,  and  11. 

t  Proceedings,  Am.  Soc.  C.  E.,  May,  1918,  p.  734. 

t  "Lowell  Hydraulic  Experiments",  p.  141. 

§  rrnnsactwns,  Am.  Soc.  O.  E.,  Vol.  Xll    (1883),   p.  9. 
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the  weir  above  the  bottom  of  the  channel  of  approach;  and  although     Mr. 
this  point  of  measurement  was  not  used  in  all  their  experiments,  the     *^  ^^' 
writer  adopted  it  as  being  representative,  since  it  is  also  practically 
equivalent  to  the  point  of  measurement  used  in  their  experiments  on 
the  19-ft.  weir. 

In  all  the  writer's  gauges,  the  2-in.  pipe  connecting  with  the 
hook-gauge  wells  entered  the  flume  normal  to  the  walls.  The  end  of 
the  pipe  was  carefully  dressed  with  a  file  and  was  flush  with  the 
inside  wall,  in  no  case  projecting  beyond  the  wood.*  The  writer  is 
of  the  opinion  that  when  all  other  conditions  are  the  same,  the  most 
accurate  piezometer  would  be  that  which  gives  satisfactory  results  with 
a  connection  of  maximum  cross-section  and  opening  with  the  body  of 
flowing  water.  Such  a  piezometer  would  respond  most  readily  and 
accurately  to  fluctuations  in  the  flowing  stream,  give  a  result  covering 
a  greater  average  of  static  conditions,  and  be  less  likely  to  respond  to 
the  influence  of  small  stray  diagonal  currents.  A  piezometer  with  a 
2-in.  orifice  and  short  2-in.  pipe  connection  with  the  stilling  well, 
should  produce  more  accurate  results  than  small  l-in.  or  f-in.  orifices 
with  long  rubber  hose  connections,  similar  to  those  used  in  the  weir 
experiments  of  Messrs.  Fteley  and  Stearns. 

The  writer  still  wishes  to  maintain  his  opinion  that,  in  general, 
large  scale  weir  experiments  have  been  limited  to  those  on  low  heads, 
due  to  the  limitations  in  the  size  of  the  measuring  basin.  Operating 
under  a  head  equal  to  the  highest  one  on  the  writer's  weir,  the  discharge 
over  the  Francis  suppressed  weir  would  have  filled  his  basin  in  but  41 
sec.;  the  Fteley  and  Stearns  19-ft.  weir  would  have  filled  its  enormous 
basin  in  but  9  min.,  and  the  standard  Bazin  weir  would  have  filled  its 
basin  in  less  than  1^  min. 

Almost  all  weir  formulas  are  practically  identical  in  their  introduc- 
tion of  the  more  significant  variables  such  as  L  and  H.  The  main 
difference  is  usually  defined  in  their  method  of  introducing  the 
"velocity  of  approach"  correction  and  its  magnitude.  Hence,  in  testing 
the  applicability  and  accuracy  of  the  different  formulas,  it  would  seem 
that  the  logical  procedure  would  be  to  magnify  the  necessity  for  the 
introduction  of  this  factor  of  velocity  of  approach,  instead  of  minimiz- 
ing it;  and  the  formula  which  is  the  most  accurate  when  a  large 
velocity  of  approach  correction  becomes  necessary,  is  that  which  mast 
correctly  incorporates  this  element.  The  writer,  therefore,  wishes  to 
take  exception  to  Mi-.  Stearns'  statementf  that  his  high  head  experi- 
ments seem  to  "have  little  general  value,  because  of  the  high  velocity 
of  the  water  in  the  channel  of  approach",  and,  for  the  same  reason,  he 
suggests  by  the  title  of  his  paper  that  his  experiments  verify  the  Bazin 
formula.     Mr.    Stearns    also   presents   a   comparison   of   the   effect  of 

*  Proceedings,  Am.  Soc.  C.  E.,  January,  1918,  p.  16. 
t  Proceedings,  Am.  Soc.  C.  E.,  May,  1918,  p.  729. 
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Mr.  velocity  of  approach  in  the  extreme  case  for  the  Bazin  experiments  as 
0.144  ft.  on  a  weir  0.80  ft.  high,  and  for  the  Fteley  and  Stearns  experi- 
ments as  0.128  ft.  on  a  weir  0.50  ft.  high,  whereas  the  writer's  maximnm 
case  was  0.377  ft.  on  a  weir  3.72  ft.  high.  Without  mention  of  the 
measured  head  on  the  weir,  however,  this  comparison  is  worthless  and 
would  lead  one  to  infer  that  the  greatest  effect  was  that  which  occurred 
in  the  hydro-chemical  experiments.  This,  however,  is  not  the  case. 
Expressed  as  a  percentage  of  the  discharge  over  the  weir,  the  effect 
due  to  the  velocity  head  of  approach  in  each  case  is  as  follows:  Bazin 
experiment,  17% ;  Fteley  and  Stearns  experiment  as  much  as  25% ;  and 
the  hydro-chemioal  experiment,  17  per  cent.  Actually,  therefore, 
Messrs.  Fteley  and  Stearns,  themselves,  have  presented  the  Profession 
with  the  experiment  involving  the  maximum  effect  of  the  velocity  in  the 
channel  of  approach  to  the  weir.  It  also  appears  that  the  writer's 
experiments  are  within  the  limit  of  those  of  Bazin  on  the  effect  of 
velocity  of  approach,  and,  in  verifying  the  Bazin  formula  for  high 
heads,  there  is  fair  assurance  of  the  applicability  of  this  formula  to 
weirs  of  other  heights  discharging  water  under  similar  heads. 

Far  more  important  than  the  production  of  a  uniform  velocity  in 
the  channel  of  approach  seems  to  be  the  production  of  smooth  stream 
line  motion  in  the  water  approaching  the  weir.  A  channel  with  a 
mathematically  uniform  distribution  of  velocities  is  not  in  equilibrium, 
due  to  the  increased  friction  near  the  sides  and  bottom.  A  channel 
of  approach  of  considerable  length  is  not  only  advisable  but  necessary 
to  produce  the  best  condition.  The  conditions  may  be  improved  by 
the  addition  of  screens  or  baffles ;  but,  in  many  instances,  screens  alone, 
with  a  short  channel  of  approach,  would  not  produce  the  desired 
condition.  Messrs.  Fteley  and  Stearns  performed  experiments  in  which 
the  channel  of  approach  was  so  short  that  it  was  necessary  to  place 
the  screens  as  close  as  12  and  7  ft.  from  the  weir;  in  the  latter  case, 
the  screens  were  only  1  ft.  from  the  point  of  measurement  of  the  head. 
Bazin  intimates  that  this  unfavorable  condition  may  possibly  be  the 
cause  of  the  constant  differences  in  the  two  Fteley  and  Stearns  series 
of  experiments  and  the  discrepancy  between  their  results  and  those  of 
other  experimenters.  It  is  interesting  in  this  connection  to  note  that 
the  production  of  eddies  or  a  non-uniform  distribution  of  velocities 
hear  the  weir  would  tend  to  decrease  the  discharge  over  the  weir; 
whereas,  those  experimenters  using  the  shorter  channels  of  approach, 
necessitating  the  use  of  screens,  secured  the  smaller  discharge,  while 
those  using  the  longer  channels  of  approach,  with  screens  far  distant 
from  the  weir,  or  none  at  all,  secured  the  higher  coefficients  of  discharge. 
When  the  writer  mentioned  waves  of  magnitude  in  the  channel 
of  approach  for  the  experiments  with  the  greatest  discharge,*  he  did 
^Proceedings,  Am.   Soc.   C.   E.,  January,   1918,  p.   43. 
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not    wish    to    convey    an    exaggerntod    impression    of    the    unfavorable     Mr. 
condition.    In  the  worst  case,  the  waves  were  only  1  or  2  in.  high,  and,  "  ^^  ^^' 
being   momentary,    did   not    affect   the   constancy    of   the    hook-gauge 
readings  and,  therefore,  were  not  considered  objectionable. 

The  distribution  of  velocities  shown  in  Fig.  11,  was  the  result  of 
current-meter  gaugings  taken  early  in  the  progress  of  the  hydro- 
chemical  experiments.  This  condition  was  improved  immediately  by 
shifting  the  maximum  velocity  from  the  left  to  the  center  of  the 
stream.  The  low  velocity  at  the  surface  was  attributed  to  the  floating 
raft,  and  disai)peared  with  approach  to  the  weir.  The  object  of  the 
raft  was  to  decrease  the  surface  vibrations.  As  the  ties  only  sank 
;>  or  4  in.  in  a  channel  from  4  to  8  ft.  deep,  the  writer  considered  them 
negligible  when  the  statement  was  made  that  the  basin  was  free  for 
90  ft.  above  the  weir.  Fig.  11  shows  more  than  70%  of  the  section 
with  a  velocity  greater  than  3  ft.  per  sec.  and  not  exceeding  3  ft.  per 
sec.  by  more  than  10  per  cent.  Comparatively,  this  is  a  far  more 
uniform  distribution  of  velocities  than  that  observed  in  the  Fteley 
and  Stearns  experiments  on  the  19-ft.  weir,  which  Mr.  Stearns  once 
thought  "quite  satisfactory".*  In  fact,  if  one  computes  the  velocities 
shown  in  Fig.  11  in  the  same  manner  in  which  Messrs.  Fteley  and 
Stearns  presented  the  tabular  results  of  their  current-meter  measure- 
ments in  the  channel  of  approach,  one  will  find  that  the  arithmetic 
mean  of  the  individual  departures  from  the  average  velocity  in  the 
section  expressed  as  a  percentage  of  the  average  velocity,  is  equivalent 
to  11%  in  the  Fteley  and  Stearns  channel  of  approach,  whereas,  the 
velocity  distribution  displayed  in  Fig.  11  gives  a  value  of  less  than 
5%,  or  more  than  twice  as  good  a  distribution  as  that  once  considered 
by  Mr.  Stearns  as  "quite  satisfactory".  Furthermore,  the  kinetic 
effect  of  the  velocity  of  distribution  shown  in  Fig.  11  is  less  than  3% 
smaller  in  effectiveness,  in  the  production  of  "additional  discharge  due 
to  velocity  of  approach",  than  that  of  a  rigidly  uniform  distribution. 
A  dcQrease  of  3%  in  the  velocity  of  approach  correction  is  negligible, 
and  represents  the  maximum  effectiveness  of  screens  or  other  devices 
which  might  have  been  added  to  the  writer's  flume  in  an  effort  to 
produce  a  still  more  uniform  distribution  of  velocities.  The  effect  of 
such  screens  would  have  been  to  produce  a  still  greater  discharge  over 
the  weir,  instead  of  a  smaller  discharge,  as  Mr.  Stearns  seems  to 
intimate.f  For  the  reasons  mentioned,  there  appears  to  be  no  founda- 
tion for  Mr.  Stearns'  statement  that,  "judging  from  the  high  discharge 
over  the  author's  weir  with  moderate  heads,  the  conditions  in  his  case 
were  especially  unfavorable".  One  is  rather  led  to  the  opposite  con- 
clusion, namely,  that  conditions  must  have  been  especially  favorable. 

*  Transactions,  Am.  Soc.  C.  K.,  Vol.  XII  (1883),  p.  74. 

t  For  a  mathematical  treatment  of  the  effect  of  non-uniform  distribution  of 
velocities  in  the  channel  of  approach,  the  reader  is  referred  to  Water  Supply  Paper 
No.   200,   pp.   17  to  20. 
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Mr.  Fig.  25  involves  velocity  of  approach  rather  than  elimination  of  it, 

^^  ^^'  as  Mr.  Stearns  would  have  one  believe.  The  diagram  may  present  a 
comparison  of  the  different  weir  experiments  with  some  degree  of 
approximation,  but  its  method  of  preparation  is  such  that  it  does  not 
present  an  infallibly  true  relation.  In  order  to  be  absolutely  correct, 
each  individual  experiment  should  have  been  treated  with  a  velocity 
of  approach  correction  differing  from  the  others,  in  order  to  reduce  the 
experiment  to  a  channel  of  infinite  depth.  This  correction  is  known 
only  within  certain  limits  and  cannot  be  expressed  by  the  mean  value 

found  by  any  experimenter,  as  these  values  (   ain  h  =  a  v  ---   )     vary 

\  ^  9  "^ 

systematically  for  weirs  of  different  heights  and  under  different  heads. 
Messrs.  Fteley  and  Stearns  found  that  a  varied  from  1.33  to  1.87,* 
and  adopted  a  =^  1.5  only  as  a  mean  value.  The  application  of  such 
a  mean  value  of  a  to  all  the  individual  experiments,  in  an  attempt  to 
eliminate  the  effects  of  velocity  approach,  rather  involves  this  factor, 
and  presents  the  experiments  in  neither  a  proper  relation  to  themselves 
nor  to  those  of  others.  Likewise,  Bazin  found  that  a  varied  from  2.52 
to  1.08,  and,  in  presenting  a  method  comparable  with  that  adopted  by 

5 
Messrs.   Fteley  and  Stearns,  suggested  the  use  of  a   =  -^  ■•  stating,  at 

the  same  time,  that  this  method  of  correction  for  velocity  of  approach 
was  not  satisfactory.    Bazin  arrives  at  the  following  conclusion : 

1st. — That  the  values  of  a  decrease  with  decrease  of  height  of  weir, 
and  that,  for  a  given  height,  they  first  increase  with  the  head,  up  to  a 
maximum,  and  then  again  decrease. 

2d. — That  the  values  of  K  (in  the  Bazin  formula),  which  vary  less 
than  those  of  a  with  the  height  of  the  weir,  become  more  nearly  equal 
as  the  head  increases. 

Furthermore,  in  his  series  of  experiments  on  a  weir  0.75  m.  high, 
Bazin  found  a  mean  value  for  a  equal  to  2.21,  which  would  seem  to 
indicate  that  the  application  oi  a  =  1§  to  the  hydro-chemical  experi- 
ments on  a  weir  1.135  m.  high,  in  the  preparation  of  Fig.  25,  would  give 
results  with  a  deficient  magnitude  of  correction,  even  in  the  average 
case.  There  is  no  assurance  that  a  =  IS  is  the  proper  correction 
for  any  or  all  of  the  hydro-chemical  experiments  shown  on  Fig.  25. 
Furthermore,  there  is  evidence  that  a  =  11  does  not  show  the  indi- 
vidual Bazin  experiments  in  their  true  location  on  this  diagram.  The 
same  statement  might  also  be  made  of  the  other  experiments  shown 
thereon.  As  an  illustration  of  the  amount  to  which  the  selection  of  the 
proper  value  of  a  affects  the  location  of  the  experiments  in  the  produc- 
tion of  such  a  diagram  as  Fig.  25,  the  writer  has  prepared  Fig.  27, 
showing  the  location  of  the  curve  representing  the  hydro-chemical 
*  Transactions,  Ain.  Soc.  C.  E.,  Vol.  XII,  Table  1,  p.  12. 
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experiments  reduced  to  a  cliannel  of  infinite  depth  with  a  equal  to  Mr. 
different  selected  values.  Fig.  27  shows  an  exceptionally  wide  variation  *  ^^  ®  • 
in  range  and,  particularly,  for  the  higher  heads,  a  possible  variation 
much  in  excess  of  the  difference  between  the  results  of  the  various 
experimenters.  It  suffices  also  to  show  that  Fig.  25  does  not  eliminate 
the  effect  of  velocity  approach,  although  it  may  present  an  excellent 
attempt  to  do  so. 
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Fig.   27. 

A  much  closer  approximation  to  a  correct  presentation  of  a  com- 
parison of  the  different  weir  experiments  with  those  presented  in  the 
writer's  paper,  has  been  prepared  in  Fig.  28.  In  this  diagram,  the 
actual  coefflcients  in  Q  ^  G  L  IZl,  for  the  hydro-chemical  experiments, 
have  been  shown  for  the  experimental  conditions  of  velocity  of  approach 
under  which  they  were  performed.  The  application  of  an  unknown  value 
of  a  is  thus  eliminated.  The  results  of  other  experimenters  have  been 
reduced  to  like  channel  conditions,  not  by  attempting  to  correct  their 
individual  experiments,  but  by  reducing  their  derived  formulas.  Fig. 
28  is  merely  a  graphical  presentation  of  the  tabulation  expressed  in 
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Mr.  Table  4.  It  is  similar  to  Fig.  25,  except  that  it  gives  results  for  a 
■  channel  3.72  ft.  deep.  It  presents  a  true  comparison  of  the  results  of 
other  experimenters  with  the  writer's  actual  experiments.  An  inspec- 
tion of  Figs.  24  and  28  renders  untenable  Mr.  Molitor's  statement* 
that  in  every  case  the  Bazin  experiments  are  smaller  than  those  of  the 
writer,  and  his  conclusion  that  there  is  a  constant  or  periodic  error 
in  the  writer's  experiments  appears  to  be  far  from  the  truth.  The 
hydro-chemical  experiments  do  not  give  greater  discharge  than  those  of 
Bazin,  except  for  the  three  experiments  on  the  lowest  heads,  and  even 
these  fall  within  the  limits  of  the  Bazin  experiments  themselves.  They 
verify  the  Bazin  formula  quite  well  for  all  heads,  as  well  as  the  King 
formula  and  the  Lyman  diagrams  for  suppressed  weirs,  the  latter  two 
having  been  recently  derived  after  careful  study  of  all  standard  weir 
experiments  to  date.  Likewise,  the  writer  is  pleased  to  note  the 
excellent  agreement  in  the  formula  proposed  by  Gustav  Bitter  von  Wex, 
presented  in  Mr.  Molitor's  discussion. 

Some  writers  have  mentioned  the  fact  that  the  Bazin  formula  did 
not  fit  the  Bazin  experiments.  This  statement  apparently  ignores  the 
fact  that  the  Bazin  formula  was  not  based  on  the  experiments  on  the 
standard  weir  alone,  but  on  a  total  of  371  experiments  on  weirs  of 
different  dimensions,  an  aggregate  number  equal  to  more  than  all  other 
so-called  standard  weir  experiments  combined.  His  formula  does  fit 
the  entire  series,  to  a  remarkable  degree.  If  Messrs.  Fteley  and  Stearns 
had  attempted  such  a  generalization  of  results,  considerable  difficulty 
would  have  been  experienced  in  reconciling  their  two  series  of  experi- 
ments on  weirs  of  only  two  different  dimensions,  and  their  final  result 
which  they  based  on  the  work  of  Francis,  as  well  as  their  own,  departs 
more  widely  from  its  few  basic  experiments,  than  the  Bazin  formula 
does  from  the  many  experiments  from  which  it  4s  derived. 

In  general,  a  few  experiments  confined  to  a  limited  range  in  con- 
ditions, no  matter  what  precision  may  be  claimed  for  them,  do  not 
form  as  good  a  basis  for  the  evolution  of  a  formula  as  a  greater 
number  distributed  through  varying  conditions  and  over  a  wider 
range  in  head,  the  precision  of  which  may  be  somewhat  inferior  than 
in  the  former  case.  If  the  few  experiments  of  Messrs.  Fteley  and 
Stearns  on  the  19-ft.  weir  so  well  determined  the  weir  formula,  the 
writer  is  curious  to  know  why  they  finally  chose  a  general  weir  formula 
which  departs  widely  from  these  experiments,  fitting  more  closely  tliose 
of  Francis  and  their  own  experiments  on  the  5-ft.  weir.  The  Rehbock 
formula  furnishes  another  illustration  of  this  same  principle.  The 
experiments  were  made  on  so  small  a  scale  (the  weir  being  only  1.64 
ft.  long,  from  0.41  to  1.64  ft.  high,  and  with  heads  on  the  weir  of 
from  0.03  ft.  to  0.59  ft.),  that  it  seems  ridiculous  to  attempt  to  classify 

*  Proreedincjs,  Am.  Soc.  C.  E.,  March,  1918,  p.  521. 
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Mr.     this  work  with  large-scale  experiments  like  those  of  Bazin,   Francis, 


Nagler. 


and  Fteley  and  Stearns.  The  representation  of  the  Rehbock  experi- 
ments by  the  formula  on  Fig.  25  is  quite  misleading,  since  there  are 
no  experiments  above  a  0.59-ft.  head  on  the  weir  and  extended  down 
to  a  0.03-ft.  head.  A  true  representation  of  his  work  would  be  shown 
by  a  curve  starting  with  0.59  ft.  on  the  weir,  following  that  shown  on 
Fig.  25,  and  extending  beyond  it  in  a  downward  direction  across  the 
entire  chart,  intersecting  the  right-hand  boundary  (C  =  3.6),  at  about 
0.055-ft.  head.  Mr.  Stearns  is  also  in  error  when  he  states  that  the 
Kehbock  experiments  above  1  ft.  on  the  weir  show  very  little  change 
in  coefficient  with  increasing  heads,  since  Rehbock  performed  no 
experiments  above  0.59-ft.  head  on  the  weir  to  indicate  such  a  propo- 
sition at  all;  and  the  extension  of  the  Rehbock  formula  to  these 
higher  limits  is  entirely  unwarranted. 

In  contrast  to  the  refined  work  of  Bazin,  in  passing  a  given  quantity 
of  water  over  weirs  of  different  lengths  with  side  contractions  sup- 
pressed, thus  forming  the  basis  whereby  his  formula  gives  the 
variation  in  C,  which  is  greater  than  that  of  other  experimenters,  as 
shown  by  Mr.  Stearns,*  the  Tremont  turbine  tests  involving  the  side 
contraction  of  weirs  should  have  but  little  weight.  In  fact,  if  Mr. 
Stearns  had  used  the  correction  for  side  contractions  evolved  by 
Francis  for  this  very  set  of  experiments,  he  would  have  been  forced 
to  quite  a  different  conclusion.  Mr.  Francisf  performed  these  experi- 
ments with  the  intention  of  determining  the  effect  of  side  contrac- 
tions, and  developed  the  formula  for  these  Tremont  turbine  tests, 
namely,  L  =  (Z  —  0.05  nh),  where  L  equals  the  corrected  length;  n, 
the  number  of  contractions;  Z,  the  actual  measured  length  of  the 
weir;  and  h,  the  observed  head.  The  change  in  the  coefficient  of  the 
second  term  of  the  binomial  from  0.1  to  0.05  quite  materially  affects 
the  results  in  Table  6;  and  since  Mr.  Francis  himself  finally  adopted 
0.1  for  the  value  of  the  coefficient  merely  because  of  its  simplicity, 
the  writer  recomputed  Table  6  on  the  more  correct  basis.  The  results 
show  the  "average  difference"  in  the  case  of  the  Fteley  and  Stearns 
formula  to  be  -f-  1.13%,  in  the  case  of  the  Rehbock  formula,  +  1-03%, 
and  the  Bazin  experimental  curve,  —  0.43%.  In  other  words,  the 
Fteley  and  Stearns  and  Rehbock  formulas  do  not  increase  as  rajndly 
with  decreasing  heads  on  the  weir  by  more  than  twice  the  amount 
which  the  Bazin  experimental  curve  is  found  to  exceed  the  proper  rate 
of  increase  as  indicated  by  the  Tremont  turbine  experiments.  A 
correct  computation  of  these  experiments,  therefore,  shows  far  better 
agreement  with  the  Bazin  formula  than  with  the  other  two. 

Mr.  Molitor  calls  attention  to  the  Rafter  experiments,  with  heads 
on  the  weir  as  great  as  4.67  ft.,  noting  that  they  do  not  agree  with 

♦  Proceedings,  Am.  Soc.  C.  E.,   May,  1918,  p.  T.-^S. 
t  "TvOWpH  Hydraulic  ■Exporimonts."  p.   8R. 
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the  hydro-chemical  experiments.  Fig.  29  has  been  prepared  to  show  Mr. 
a  graphical  comparison  of  the  Kafter  experiments  with  those  of  the  *^*"'"- 
writer.  This  diagram  is  similar  to  Fig.  28,  being  based  on  a  weir  3.72 
ft.  high.  The  coefficients  for  the  Rafter  experiments  which  were 
on  a  weir  5.2  ft.  high,  have  been  reduced  to  equivalent  coefficients  for 
a  weir  3.72  ft.  high,  by  correcting  the  observed  head  by  an  amount 
equal  to  the  difference  in  velocity  of  approach  correction  on  weirs  5.2 
ft.  and  3.72  ft.  high,  respectively.     A  mean  value  of  a  =  2.2  was  used. 
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being  that  found  by  Bazin  in  his  experiments  on  velocity  of  approach 
for  the  weir  most  nearly  equal  to  3.72  ft.  This  is  probably  as  close 
as  the  true  correction  could  be  approximated,  and  involves  but  little 
error,  due  to  the  fact  that  the  discharge  over  the  weir  in  the  Rafter 
experiments  was  computed  by  the  Bazin  formula  itself.  The  diagram 
reveals  several  facts :  First,  that  the  Rafter  experiments  are  quite 
inconsistent  within  themselves,  departing  as  much  as  2%  from  the 
l)est  curve  which  could  be  drawn  through  the  series,  even  in  instances 
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Mr.  at  the  lower  heads;  second,  that  there  are  only  five  exijeriments  above 
^  ag  er.  ^  ^^^  j^^  head,  in  contrast  to  eleven  hydro-chemical  experiments  above 
this  head;  and  these  five  high  head  experiments  represent  discharge 
coefficients  from  1  to  5%  less  than  the  writer's  experiments,  coming 
into  closer  agreement  for  the  higher  heads;  and  third,  that  Experi- 
ments Nos.  6  and  12  in  the  Eafter  series  give  higher  coefficients  than 
the  hydro-chemical  experiments,  and,  hence,  Mr.  Molitor's  statement 
is  not  strictly  accurate. 

The  Rafter  experiments  were  in  no  sense  volumetric  experiments. 
A  weir  was  used  to  gauge  a  weir  of  another  length  with  different 
channel  conditions;  and  it  would  hardly  seem  that  they  should  be 
given  much  weight  alongside  of  more  accurate  methods  for  determin- 
ing the  quantity  of  water  passing  over  a  weir.  The  discussion*  of 
Mr.  Rafter's  work  by  Gardner  S.  Williams,  M.  Am.  Soc.  C.  E.,  offers 
abundant  proof  as  to  the  error  in  the  Rafter  experiments,  error 
sufficient,  if  allowed  for,  to  make  them  come  into  close  agreement  with 
the  hydro-chemical  experiments. 

Mr.  Molitor  states  that  the  hydro-chemical  method  of  gauging 
has  only  high  relative  accuracy,  and  that  its  absolute  accuracy  must 
yet  be  proven.  Can  it  be  that  the  chemist  has  been  mistaken,  and  in 
processes  of  quantitative  analysis  has  only  been  securing  results  of 
relative  accuracy?  The  works  of  Collet,  Stromeyer,  and  Mellet  should 
afford  some  proof  of  the  absolute  accuracy  of  hydro-chemical  gaugings. 
Mr.  B.  F.  Groat  has  also  presented  some  checks  between  hydro- 
chemical  gaugings  and  volumetric  and  gravimetric  gaugings,  in  which 
he  found  the  two  methods  giving  results  agreeing  within  0.2  and  0.3 
per  cent.f  Mr.  Molitor  continues  to  mention  sources  of  constant 
error  which  he  fears  may  have  existed  in  the  writer's  experiments. 
He  mentions  the  effect  of  alkalis,  acid,  etc.,  in  the  pond  water.  The 
method  of  special  dilutions  in  which  laboratory  solutions  are  made  up 
in  a  series  of  trials,  by  mixing  samples  of  the  actual  pond  water  and 
salt  solution  used  in  the  test,  absolutely  eliminates  all  possibility  of 
error  from  this  source.  Furthermore,  if  imperfect  velocity  distri- 
bution had  affected  the  time  that  the  salt  reached  the  sampling  station, 
its  disastrous  results  would  have  become  evident  in  a  poor  distribution 
of  strength  of  samples.  Table  2  shows  not  even  moderate  evidence  of 
this,  and  also  reveals  that  the  whole  mass  of  water  as  it  passed  the 
sampling  section  had  practically  the  same  concentration  of  salt.  If 
differences  had  been  observed  in  the  samples,  there  might  have  been 
something  more  than  speculation  in  Mr.  Molitor's  fears  with  regard 
to  the  location  of  sampling  holes,  peripheral  flow,  unequal  distribu- 
tion of  velocities,  and  frictional  losses  in  sampling  pipes. 

*  Transactions,  Am.  Soc.  C.  E.,  Vol.  XXVI,  pp.  631  to  635. 
t  Transact iotis.  Aiii.  Soc.   C.   K.,  Vol.   LXXX,  pp.   1085,   1270. 
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Water  did  not  flow  from  the  dosing  station  to  the  sampling  point  Mr. 
in  imaginary  stream  lines,  in  which  case  the  portions  or  elements  ^^'^'■• 
retarded  by  friction  would  have  arrived  later;  but  there  was  inter- 
change, manj'  times,  between  the  top  and  bottom  and  side  elements, 
due  to  cross-currents  and  turbulence.  This  mixing  was  especially 
encouraged  by  the  construction  of  baffles  and  a  submerged  weir  in 
Ihe  flume  between  the  two  stations.  The  salt  detection  points  in  the 
water  moving  with  low  velocity,  near  the  sides  of  the  flume,  proved 
that  the  salt  solution  traveled  from  the  point  of  dosing  to  the  sampling 
station,  not  with  a  velocity  represented  by  the  slow  movement  of  the 
current  in  which  the  points  lay,  but  equal  to,  and  in  some  instances 
greater  than,  the  mean  velocity  of  the  water  in  the  flume.  Finally, 
iMr.  Molitor's  last  objection  that  there  might  be  loss  of  salt  by 
absorption  in  the  flume  walls,  seems  to  be  merely  "straining  at  a  gnat," 
when  one  considers  that  the  flume  walls  are  already  soaked  and  filled 
with  water  to  their  capacity,  and  that,  at  best,  this  quantity  of  water 
absorbed  in  the  walls  represents  only  a  small  fraction  of  a  percentage  of 
the  total  volume  of  water  discharged  over  the  weir  in  any  experiment. 
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CONkSTRUCTION  methods  used  IX 

lUJILDING  THE  LOWER  RESERVOIR  DAM 

OF  THE  BALMORHEA  PROelECT 

Discussion 


Bv  Vernon  L.  Sullivan,  M.  Am.  Soc.  C.  E.* 


Vernon  L.  SuLLivAN,t  M.  Am.  Soc.  C.  E.  (by  letter).:}:— Since  the      ^^ 
paper  was  written,  the  Balmorhea  Dam  has  been  put  to  a  severe  test.  •'^"'I'^an 
Early  in  March,  1919,  a  hard  wind  swept  down  the  draw  at  practically 
right  angles  to  the  dam,  the  waves  hitting  the  dam   squarely.     The 
storm  at  times   almost  reached   the  proportions   of  a   hurricane,   and 
was  so  severe  that  men  could  not  stand  on  the  dam. 

It  had  been  planned,  when  the  earth  had  had  time  to  settle,  to  put 
a  A'ertical  2-ft.  coping  wall,  with  an  overlying  cap,  on  top,  to  bring  the 
concrete  slab  rip-rap  up  to  the  crest  of  the  earth  dam,  so  as  to  turn 
back  any  waves  that  might  reach  that  height.  This  had  not  been 
done  when  the  storm  occurred.  The  water  in  the  reservoir  was  at 
an  elevation  of  137.5  ft.,  or  i  ft.  above  the  change  in  the  slope  from 
a  2J  to  1  to  a  1^  to  1,  and  9^  ft.  below  the  crest  of  the  dam. 

During  the  storm  the  waves  rolled  up  the  concrete  slab  rip-rap  to 
such  a  height  that  the  wind  would  catch  under  them  and  shoot  them 
up  the  slab  and  over  the  dam ;  many  of  the  waves  never  touched 
the  earth  dam  at  all,  the  water  hitting  the  ground  on  the  back  side 
of  the  dam  below  the  lower  toe. 

This  continual  action  for  36  hours  washed  down  the  earth  at  the 
hack  of  the  earth  dam  to  a  point  where  it  had  been  settled  and  packed 
by  irrigation  process  during  construction. 

*  Author's   closure  of   paper  published   in   April,   1918,   Proceedings. 

t  El    Paso,   Tex. 

t  Received  by  the   Secretary,  October  14th,   1919. 


810  DISCUSSION    ON    METHODS    OF    DAM    CONSTRUCTION       [Papers. 

Mr.  Oil  the  front  of  the  dam,  the  water  got  behind  the  concrete  shib 

Sullivan.  j.jp.j.gp  aj^(j  broke  it  down  to  an  elevation  of  137  ft.,  for  a  distance  of 

nearly  1  000  ft.,  at  a  point  where  the  wind  and  wave  action  was  most 

severe.     Very  little  damage  was  done  below  the  point  of  the  change 

of  slope  in  the  concrete  slab  rip-rap. 

Two  lessons  were  learned:  First,  that  a  concrete  reinforced  slab 
rip-rap  is  good  protection  for  earth  dams  where  the  slope  is  2J  to  1  or 
flatter;  and,  second,  that  on  a  concrete  slab  rip-rap  the  surface  should 
be  roughened  by  setting  in  rocks  in  the  surface  of  the  concrete,  so 
that  they  will  stick  up  above  the  surface  line  to  break  up  the  waves. 
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ON  A  NEW  PRINCIPLE 
IN  THE  THEORY  OF  STRUCTURES 

Discussion* 


By  H.  T.  Eddy,  Esq. 


H.  T.  EDDY,f  Esq.  (by  letter). $ — There  is  a  certain  limitation  to  Mr. 
Mr.  Maney's  method§  which  seems  to  make  his  arch  analysis  inap-  ^'^'^^• 
plicable  to  the  transverse  frames  of  ships;  and  even  were  this  obstacle 
removed  in  some  way,  the  moment  of  inertia  of  reinforced  coticrete 
arch  sections  suffers  such  discontinuous  changes  under  stresses,  due 
to  combined  bending  and  compression,  depending  on  which  of  these 
two  kinds  of  stress  predominates,  that  the  method  would  require  radical 
emendation  to  make  it  aiford  a  suitable  basis  for  investigating  the 
design  of  concrete  ships. 

The  limitation  just  mentioned  may  be  expressed  by  stating  that 
the  method  is  necessarily  restricted  to  cases  where  every  one  of  the 
applied  forces  of  the  arch  loading  acts  in  a  direction  perpendicular 
to  the  line,  AB,  joining  the  ends,  A  and  B,  of  the  member  which 
acts  as  an  arch.  That  this  is  necessarily  so  is  evident  from  the  fact 
that  the  moment,  M',  of  all  the  applied  forces,  including  the  reactions 
of  the  supports,  but  excluding  the  restraining  moments  at  the  supports, 
must  be  calculated,  as  is  correctly  stated  by  Mr.  Maney,  on  a  statically 
determinate  basis.  This  requires  that  the  magnitudes  of  both  the 
opposing  thrusts,  F^  and  JP^, acting  along  AB,  Sit  A  and  B,  respectively, 
shall  be  known. 

*  Discussion  of  the  paper  by  George  F.   Swain,  Past-President,  Am.   Soc.  C.  E., 
continued   from   September,    1919,   Proceedings. 
t  Minneapolis,   Minn. 

t  Received  by  the   Secretary,   October   17th,   1919. 
§  Proceedings,  Am.   Soc.   C.   E.,   August,   1919,   p.   531. 
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Mr^  These  thrusts,  however,  are  statically  indeterminate  in  case  there 
is  a  component,  P,  of  any  force  which  is  applied  to  the  arch  rib  at 
any  point  that  acts  in  a  direction  parallel  to  AB,  since,  in  that  case, 
the  algebraic  sum  of  the  reactions  along  AB  that  hold  P  in  equi- 
librium is  F^  -{-  Fj^  =  P,  in  which  the  actual  magnitudes  of 
-F4  and  F^  are  statically  indeterminate,  not  only  for  an  arch, 
but  for  a  straight  member  as  well.  For  it  is  evident  that  a  force,  P, 
iipplied  longitudinally  to  a  straight  piece,  AB^  at  some  point,  Q, 
intermediate  between  its  extremities  taken  as  fixed,  will  awaken 
reactions  at  A  and  B  which  are  not  statically  determinate,  but  are 
dependent  on  the  relative  length  and  elasticity  of  the  segments,  QA 
and  QB.    This  is  also  true  of  an  elastic  arch,  AQB. 

In  general,  the  thrusts,  F^  and  i^^,  at  the  supports  are  statically  de- 
terminate only  in  case  F^  +  Fj^  =  0,  that  is,  in  case  no  one  of  the 
applied  forces  has  a  component  parallel  to  AB. 

However,  since  hydraulic  pressures  act  normal  to  the  exterior 
surface  of  a  ship,  any  curved  member  of  a  transverse  frame  functioning, 
as  an  arch  rib  and  subjected  to  these  pressures  must  be  subjected  to 
components  of  those  pressures,  which  act  along  the  line,  AB,  joining 
its  extremities.  Hence,  the  proposed  method  based  on  zero  pressures 
parallel  to  AB  is  inapplicable  to  curved  members  of  ship  frames. 

Just  how  this  limitation  restricts  the  proposed  analysis  may  be 
made  more  clear  by  the  following  discussion  of  the  principles  involved 
in  establishing  and  interpreting  Mr.  Maney's  Equation  (1),  which  is 
an  expression  in  algebraic  form  of  the  fundamental  principles  of  the 
loaded  elastic  arch  with  level  supports,  as  first  made  public  by  the 
writer  in  his  paper  on  "Certain  New  Constructions  in  Graphical 
Statics."* 

In  considering  arch  action  in  general  for  vertical  loads,  it  may 
be  stated  that  when  the  axis  of  the  arch  rib  coincides  in  position  and 
direction  with  the  line  of  resultant  pressures  due  to  all  the  applied 
forces — which  line  is  identical  with  the  equilibrium  polygon  of  those 
forces — then  the  structure  constitutes  an  equilibrated  arch,  as  it  is 
called  by  Rankine,  and  the  arch  action  of  a  rib  of  this  shape  provides, 
by  reason  of  its  shape  alone,  all  the  resisting  moment  that  is  required 
in  order  to  hold  in  equilibrium  the  moments  of  the  applied  forces, 
and  no  bending  moment  whatever  is  exerted  by  the  arch  rib  itself 
in  resisting  the  applied  moments.  The  entire  stress  in  the  rib  in  this 
case  consists  of  direct  compression  along  its  axis.  An  equilibrated 
arch  coincides  with  a  catenary  curve  of  the  loads  placed  in  an  upright 
position. 

*  Read  before  the  American  Association  for  the  Advancement  of  Science  at 
Buffalo,  N.  Y.,  in  1876,  and,  later,  published  in  the  American  Journal  of  Mathe- 
matics, Vol.  I,  No.  1,  and  in  Van  Nostrand's  Engineering  Magazine,  and  republished 
in  the  writer's  book  entitled  "Researches  in  Graphical  Statics",  New  York,  1878. 
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Let  A  and  B  be  the  points  of  support  on  the  axis  of  an  arch  rib,  Mr. 
AQB,  as  in  Mr.  Maney's  Fig.  29,  in  which  AB  is  horizontal  and  Q  ^^^^- 
any  point  on  the  curved  axis.  If  the  point,  Q,  does  not  also  lie  on 
the  equilibrium  polygon  of  the  applied  forces  corresponding  to  the 
actual  thrust,  F,  of  the  arch,  then  this  is  not  an  equilibrated  arch, 
because  the  curved  axis  of  the  arch  deviates  at  this  point,  Q,  from  the 
equilibrium  polygon  and,  consequently,  the  arch  rib  itself  must  sustain 
some  bending  moment,  M,  and  thus  furnish  part  of  the  moment  that 
resists  the  total  moment,  M',  due  to  the  applied  forces. 

Let  Q'  be  the  point  where  the  vertical  at  Q  cuts  the  equilibrium 
polygon,  and  Q"  the  point  where  it  cuts  ABj  and  let  r  =  the  total 
rise  of  the  arch,  and  ()Q"  =  vr,  then: 

M^  =  FX  Q'  Q"  =  the  total  moment  at  Q  of  all  the  applied  forces 
as  found  for  a  simple  beam,  AB,  that  is,  the  . 
moment  due  to  all  the  forces  and  reactions 
except  end  moments. 
31  ^  F  X  Q'  Q  =  that  part   of  the  moment  3/'   resisted  by  the 
bending  moment  in  the  arch  rib. 
Fvr  =z  FX  Q  Q"  =  that  part  of  31'  resisted  by  arch  action  by  virtue 
of  the  thrust,  F,  along  AB,  and  the  equal 
horizontal  component  of  axial  compression 
at  Q. 
Fvr  -\-  31  =  total  resisting  moment  due  to  arch  action  and 
to  the  bending  moment  in  the  rib. 

Let  AB  =  L,  A  Q"  =  ai,  audBQ"  =  &X,  and  let  3/^  and  l/„  be  the 
restraining  moments  at  A  and  iJ,  respectively.  Then,«Jf^  and  h3f^  are 
the  resisting  moments  at  Q  due,  respectively,  to  3f^  and  31  ^ . 

When  the  applied  forces  are  perpendicular  to  AB,  the  conditions 
of  equilibrium  of  the  arch  rib,  AQB,  evidently  require  at  every  point. 
Q>  that  the  sum  obtained  by  adding  the  bending  moment,  M,  of  the 
rib  itself  to  the  moment,  Fvr,  representing  the  arch  action,  shall  be 
equal  to  the  total  statical  moment  at  that  point  due  to  all  the  forces 
applied  to  the  arch,  including  not  only  the  vertical  loads  and  the 
reactions  of  the  supports,  but  also  the  eifects  of  the  restraining  jno- 
ments  at  A-  and  B. 

Hence,  we  obtain  Mr.  Maney's  Equation  (1),  namely, 

3f  +  Fvr  =  ilf'  +  oM^  +  h3f__i (1) 

in  which  the  intrinsic  sign  of  F  has  been  reversed  for  convenience. 

The  total  statical  moment,  M',  may  be  taken  to  consist  of  two 
parts,  as  follows :  One  part  due  to  the  loads  and  the  vertical 
components  of  the  reactions  which  may  be  constructed  by  drawing 
the  equilibrium  polygon  for  a  simple  beam  supported  at  the  ends  with 
a  pole  distance  =  F,  and  carrying  the  applied  loads.     The  vertical 
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Mr.  ordinate  at  any  point,  Q,  of  this  polygon  multiplied  by  F  will  give 
^"  the  moment  at  Q  of  the  loads  and  the  vertical  components  of  the 
reactions  at  A  and  B.  The  other  part  of  M'  is  Fvr,  the  moment  of 
the  horizontal  component  of  either  reaction.  Since,  however,  both 
sides  of  Equation  (1)  include  the  same  quantity,  Fvr,  the  first  side 
explicitly,  and  the  other  side  implicitly  in  M,  they  might  be  expressed 
so  as  to  cancel  each  other,  and  it  is,  consequently,  wholly  immaterial 
what  value  may  be  assigned  to  F,  the  horizontal  component  of  the 
reaction  at  either  support,  or,  what  is  the  same  thing,  the  direction 
of  one  reaction  may  be  arbitrarily  assumed  provided  all  the  loads  act 
perpendicularly  to  AB,  for  Equation  (1),  in  fact,  has  to  do  only  with 
the  moment  of  the  vertical  forces. 

As  already  stated,  another  question  of  fundamental  importance  in 
reinforced  concrete  under  combined  compression  and  bending  is  a 
correct  method  of  calculating  the  value  of  the  moment  of  inertia  of  any 
composite  cross-section,  especially  at  points  where  the  applied  moments 
are  large. 

The  value  of  /  in  a  combination  of  concrete  and  metal  depends, 
not  on  the  area  of  the  concrete  and  steel  alone,  but  on  the  condition 
of  stress  normal  to  the  section.  If  the  condition  of  stress  is  that  of 
simple  flexure,  with  no  longitudinal  thrust,  then  I  depends  entirely 
on  the  steel  and  its  position  in  the  matrix,  together  with  that  part 
of  the  concrete  which  is  under  compression.  If,  however,  the  entire 
section  is  under  compression,  then  /  depends  on  the  total  area  of  the 
concrete  and  the  area  of  the  steel  combined. 

As  an  example,  consider  the  moment  of  inertia  of  a  column  sup- 
porting a  floor.  If  the  load  on  the  column  is  such  that  the  total 
area  of  the  concrete  is  under  compression,  then  this  total  area  enters 
into  the  moment  of  inertia  of  the  column  section  and  must  be  taken 
into  consideration  in  the  apportionment  of  moments  between  the 
column  and  the  floor.  Whereas,  if  the  load  is  insufficient  to  cause 
the  column  to  be  under  compression  throughout  its  full  area,  that  part 
of  the  section  of  the  concrete  which  is  under  tension,  does  not  enter 
into  the  determination  of  the  moment  of  inertia,  but  must  be  entirely 
disregarded.  Deflections  may  vary  in  such  constructions  nearly  100% 
with  the  variations  of  the  moment  of  inertia  of  the  same  cross-section 
of  metal  and  concrete  depending  entirely  on  the  state  of  longitudinal 
stress  in  the  columns.  Under  Mr.  Maney's  discussion,  no  attention  is 
paid  to  this  important  matter,  and  the  validity  of  his  analysis  must 
depend  on  the  correctness  of  the  determination  of  I  at  the  different 
sections  considered,  even  in  cases  where  the  applied  loads  have  no 
components  parallel  to  AB. 

Professor  Burr's*  objections  and  emendations  do  not  seem  to  be 
well  taken  in  his  attempt  to  identify  Dr.  Swain's  formula  for  the 
*  Proceedings,  Am.   Soc.  C.  E.,  September,   1919,'  p.  613. 
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actual  rotation,  a,  which  occurs  at  any  section  of  a  piece  due  to  the     Mr. 
loads  and  restraints  to  which  the  whole  piece  is  subjected,  with  the        ^' 
total  change  of  slope  or  curvature  between  two  given  sections  of  the 
piece  in  accordance  with  Raiikinc's  formula: 

''       ''-J       EI 
where  i^  and  i.,  are  the  slopes  at  given  sections,  A  and  Q,  of  a  piece, 
AB. 

It  is  only  in  certain  particular  cases  that  the  change  of  slope,  or 
the  total  curvature  produced  between  A  and  Q  as  found  by  this  equa- 
tion, is  the  same  as  the  rotation  at  Q,  since  they  are  the  same  only 
when  the  piece  is  fixed  at  A  in  such  a  manner  that  no  rotation  occurs 
at  that  point.  Then,  and  then  only,  do  the  formulas  for  slope  and 
rotation  give  identical  results. 

If,  however,  the  piece  is  fixed  at  A  and  free  at  B,  then  a  unit 
moment  applied  at  Q  must  be  held  in  equilibrium  by  a  unit  resisting 
moment  at  A,  and  there  is  a  unit  bending  moment,  M,.,  produced  by 
it  at  every  point  of  AQ,  and  no  bending  moment,  M,-,  in  BQ. 

It  is  self-evident,  however,  that,  in  Dr.  Swain's  Equation  (5), 
il/,.  cannot  in  general  be  equal  to  unity,  as  Professor  Burr  asserts, 
because  the  limits  of  the  integrations  in  which  it  occurs  extend,  all 
told,  from  A  to  B,  although  the  section  where  the  rotation  occurs  is 
at  Q,  because  the  integration  above  for  the  change  of  slope  extends 
from  A  to  Q  only.  In  other  words,  if  M,-  =  I  at  all  points  of  AB  that 
would  require: 

Ja   "eT  -/,  ^bT' 

where  the  first  member  is  the  change  of  slope  and  the  second  member  is 
the  rotation,  in  case  M^  is  assumed  to  be  equal  to  unity. 

which  is  absurd. 

The  conclusive  demonstrations  of  Castigliano  and  Miiller-Breslau, 
as  shown  clearly  by  Professor  Church  and  Mr.  Mensch,  in  their  ex- 
tended and  original  elucidations,*  make  it  certain  that  Dr.  Swain's 
formula  contains  no  material  error  when  properly  interpreted. 

It  should  be  particularly  noted  that  the  value  of  71/,.  depends  on 
the  same  restraints  and  the  same  manner  of  support  that  are  effective 
to  determine  the  distribution  of  the  applied  moments  that  produce 
the  moment,  Mg,  actually  operating. 

*  Proceedings,  Am.   Soc.   C.   E.,   May,   1919,   pp.   315   and   323,   respectively. 
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Ml.  For  example,  in  a  beam  of  length,  AB  =  L,  uniformly  loaded  and 

Eddy,  rigijjiy  fixed  in  direction  at  both  A  and  B,  the  moment  polygon  due 
to  a  unit  couple  applied  at  Q,  when  AQ  =  aL  and  BQ  =^  hL,  consists 
of  two  horizontal  lines  such  that  in  the  segment,  AQ,  we  have  ilf,-  =  & 
and,  in  BQ,  we  have  M%  =  —  a.  The  sides  of  the  polygon  are  straight 
at  the  right  and  left  of  Q,  because  the  only  applied  forces  in  the 
polygon,  the  ordinates  of  which  represent  M^,  are  the  forces  of  a  couple 
of  unity  applied  at  Q.  The  fixity  of  the  ends  requires  that  the 
I)ositive  moment  area  shall  equal  the  negative  area,  as  they  do  in  this 
case,  namely,  aLM,.  =  —  hLM',-  =  ahL. 
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Discussion* 


By  a.  L.  Sherman,  Assoc.  M.  Am.  Soc.  C.  E. 


A.  L,  Sherman,!  Assoc.  M.  Am.  Soc.  C.  E.  (by  letter).:}:— It  has  Mr. 
been  the  writer's  privilege,  during  the  past  eighteen  months,  to  be  ^ 
associated  with  the  author  in  the  design  of  the  various  structures 
connected  with  the  sewage  treatment  plants  at  the  different  army 
camps  and  permanent  posts  tliroughout  the  United  States,  and  the 
experience  gained  in  overcoming  the  many  difficulties  encountered 
in  this  work  has  been  very  valuable.  That  the  problem  of  successfully 
treating  the  concentrated,  heavily  grease-laden,  army  sewage  has  been 
practically  solved  is  now  generally  admitted  by  those  in  touch  with 
recent  developments. 

The  early  difficulties  in  the  operation  of  the  type  of  sewage  tanks 
adopted  for  use  in  the  army  cantonments  have  been  assumed  by  many 
to  be  functions  of  the  tank  itself,  rather  than  an  inherent  part  of 
the  problem  of  treatment.  The  problem  of  treating  a  sewage  con- 
taining 450  parts  per  million  of  suspended  organic  matter,  including 
150  parts  per  million  of  grease,  besides  an  indeterminate  quantity  of 
garbage,  was  one  which  was  new  to  sanitary  engineers.  The  low  unit 
capacity,  10  gal.  per  capita,  used  for  the  tanks  first  constructed,  was 
selected  with  the  realization  that  the  great  saving  in  first  cost  would 
be  in  part  offset  by  increased  cost  of  operation.     It  was  also  assumed 

*  Discussion   of  the  paper  by  Leonard   S.   Doten,   M.  Am.   Soc.   C.   E.,   continued 
from   September,   1919,   Proceedings. 
t  Washington,  D.  C. 
t  Received  by  the   Secretary,   November   25th,   1919. 
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Mr.  that  the  maximum  popuhition,  on  which  the  10-gal.  unit  capacity 
was  based,  would  be  reached  only  at  intervals,  and  that  the  average 
would  be  much  below  this  maximum.  Lack  of  shipping  and  subsequent 
increases  in  the  army  programme  resulted  in  the  camps  remaining 
at  full  strength  during  the  entire  winter  and  spring  of  1917-18. 

The  removal  of  70%  of  the  suspended  organic  matter  by  sedimen- 
tation would  result  in  the  deposition  in  the  tanks  of  4.1  cu.  ft.,  or 
33  gal.  per  annum,  of  sludge  containing  85%  of  moisture.  This 
volume  would  be  reduced  perhaps  30%  by  digestion,  or  to  23  gal.  per 
capita  per  annum.  The  grease  alone,  if  entirely  retained  in  the 
tanks,  would  amount  to  19  lb.  per  capita  per  annum,  or,  on  a  50% 
moistiire  basis,  38  lb.,  or  4.5  gal.  of  sludge  due  to  grease.  It  should 
also  be  noted  that  the  tanks  were  placed  in  use  just  prior  to  the ' 
winter  season  of  1917-18,  and  were  immediately  loaded  above  even 
their  rated  capacity  without  any  opportunity  for  a  gradual  "ripening", 
and  were  practically  without  attention  for  the  ensuing  six  months. 
To  the  writer,  the  remarkable  feature  of  the  performance  of  these 
tanks  is  that  they  functioned  at  all. 

As  a  contrast  to  the  above,  the  results  obtained  during  1919,  with 
competent  operation,  grease  traps  of  the  type  described  by  the  author 
installed  throughout  the  camps,  some  minor  changes  in  the  design 
of  the  sewage  tanks,  and,  in  some  cases,  increases  in  the  capacity  per 
capita,  furnish  a  more  reliable  index  of  the  true  value  of  this  type  of 
plant  for  sewage  treatment. 

The  plant  at  Camp  Merritt,  'N.  J.,  which  was  used  during  1919 
as  a  debarkation  camp  for  a  large  percentage  of  the  troops  arriving 
at  New  York  City,  is  the  most  available  one  for  inspection  by  members 
of  the  Society  in  and  near  New  York  City,  and  is  a  fair  example  of 
this  type.  The  operation  of  the  water  supply  and  sewerage  systems  at 
Camp  Merritt  have  been  under  the  charge  of  Capt.  Paul  Molitor, 
formerly  in  charge  of  the  operation  of  the  sewage  treatment  plant  at 
Chatham,  N.  J.  Capt.  Molitor  has  had  in  direct  charge  of  the 
sewage  treatment  works,  Mr.  W.  R.  Teats,  formerly  of  the  Engineering 
Staff  of  the  Pennsylvania  State  Board  of  Health,  and  they  have  taken 
great  pride  in  the  sewage  treatment  plant,  which,  contrary  to  the 
custom  at  many  municipal  plants,  has  been  made  attractive  to  the 
eye  by  grading,  grassing,  and  the  construction  of  gravel  walks. 

Capt.  Molitor  and  Mr.  Teats  state  that  camp  sewage  is  much  more 
difficult  to  treat  than  municipal  sewage,  and  that,  on  account  of  the 
large  quantity  of  scum-forming  material  present,  it  would  be  practi- 
cally impossible  to  handle  the  sewage  in  a  two-story  tank.  This  plant, 
during  the  spring  of  1919,  cared  for  the  sewage  of  an  average  popu- 
lation of  26  000,  with  a  gross  per  capita  capacity  of  28  gal.,  and  a 
95%  removal  of  settleable  solids. 


Papers.]    DISCUSSION  :  SEWAGE  AND  WASTES  DISPOSAL,  U.  S.  ARMY   819 

The  following  extract  from  a   recent  report  by   Capt.   Molitor   is       Mr. 
interesting,  in  view  of  various  opinions  expressed  as  to  the  ability  of 
this  type  of  plant  to  produce  satisfactory  digestion  of  sludge: 

"During  the  month,  405  cu.  yd.  of  liquid  sludge  was  drawn  from 
tanks  to  sludge  drying  beds.  All  of  this  sludge  was  of  excellent 
quality,  dark  in  color,  practically  odorless;  in  fact,  no  odors  could 
be  detected  from  it  more  than  50  ft.  from  the  sludge  drying  beds. 
Weather  conditions  being  favorable  this  sludge  dried  to  forkable 
condition  in  from  5  to  7  days.  The  sedimentation  tests  show  a  high 
percentage  of  removal  of  suspended  soils  by  the  tanks,  proving  that  if 
these  tanks  are  operated  with  reasonable  care  and  intelligence  they  will 
perform  the  work  for  which  they  are  intended.  No  complaints  have 
been  received  as  to  objectionable  odors  emanating  from  the  plant. 
The  plant  continues  to  operate  in  a  normal  and  satisfactory  manner." 
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AMERICAN  HIGHWAYS 
An  Informal  Discussion* 


By  William  E.  Woolley,  Assoc.  M.  Am.  Soc.  C.  E. 


William  E.  Woolley,!  Assoc.  M.  Am.  Soc.  C.  E.  (by  letter).:}: — This     Mr 


discussion  on  highways  is  very  interesting,  and  several  of  Mr.  Breed's 
remarks  might  apply  very  aptly  to  English  conditions.  Many  English 
highways  which  formerly  were  suitable  for  ordinary  traffic,  have  proved 
to  be  totally  inadequate  when  subjected  to  modern  traffic  conditions, 
with  its  heavy  motor  lorries,  etc.,  owing  to  their  non-rigid  foundations, 
and  to  the  unsuitable  material  used  for  their  surfaces.  This  has  been 
most  marked  during  the  war,  when  fleets  of  heavy  military  motor 
lorries  were  in  constant  use,  and  at  a  time,  too,  when  there  was  little 
available  material  and  labor  for  repairs,  and  a  road-stone  control 
besides. 

Often  in  the  past,  the  cheapest  stone  in  the  district  was  made  use 
of  because  of  its  cheapness.  This,  in  many  cases,  did  not  entail  the  use 
of  durable  and  tough  qualities  of  metaling.  There  has  also  been  a 
marked  absence  of  foundations  suitable  for  carrying  modern  weighty 
vehicles. 

In  order  to  stand  modern  traffic  conditions  in  towns,  care,  of  course, 
must  be  taken  that  a  thoroughly  firm  and  solid  foundation  of  sufficient 
thickness  is  provided,  a  suitable  material  being  concrete,  which  is  being 
much  advocated  in  England  at  the  present  time.  The  surface  should 
be  of  durable  material  suitable  for  the  particular  kind  of  traffic  to  which 
the  road  is  subjected.  The  road  should  be  constructed  on  the  most 
permanent  and  soundest  principles.  It  has  been  established  that 
ordinary  macadam  roads  are  not  suitable  for  withstanding  the  heavy 

*  Continued    from    August,    1919,   Proceedings. 

t  London,  England. 

t  Received  by  the   Secretary,   September   27th,   1919. 
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Mr.  modern  traffic  in  big  towns.  Weak,  non-rigid  foundations  are  often 
00  ey.  (jgj^Q^g(]  \yy  sinkage  in  the  center  and  rising  at  the  sides. 

In  regard  to  English  roads,  it  is  noteworthy  that,  having  in  a  great 
degree  been  neglected  during  the  war  period,  many  are  now  in  such 
a  bad  condition  that  the  authorities  are  reconstructing  them.  Several 
of  the  main  London  roads  are  at  present  being  dealt  with  in  this 
manner,  and  the  writer  knows  of  several  county  roads  undergoing 
similar  treatment,  a  stretch  of  one-half,  longitudinally,  being  finished 
at  a  time,  so  as  not  to  close  the  road  to  traffic. 

It  is  reported  that  the  British  Government,  through  the  Eoad  Board 
and  the  County  Councils,  is  to  assist  the  authorities  in  carrying  out 
road  works,  by  making  grants  amounting  in  the  aggregate  to  about 
£10  000  000. 
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WATER  SUPPLY  FOR  THE  CAMPS,  CANTONMENTS, 

AND    OTHER    PROJECTS    BUILT    BY    THE 

CONSTRUCTION  DIVISION  OF  THE 

UNITED  STATES  ARMY 

Discussion* 


By  Samuel  A.  Greeley,  M.  Am.  Soc.  C.  E. 


Samuel  A.  Greeley,!  M.  Am.  Soo.  C.  E.  (by  letter).:}:— All  who  Mr. 
served  as  supervising  engineers  for  the  construction  of  the  iN'ational  C'^eeiey. 
Army  camps,  will  feel  grateful  to  Mr.  Maury  for  his  excellent  and 
generous  paper  on  the  water  supply  work  of  the  Construction  Division. 
The  writer's  work  was  at  Camp  Custer,  Mich.,  in  1917,  as  Consulting 
Engineer,  in  charge  of  the  water  supply  and  sewerage,  and,  in  1918,  as 
Supervising  Engineer  for  a  40%  extension  to  the  camp,  which  brought 
its  total  capacity  to  about  50  000  troops.  It  is  thought  that  some  addi- 
tional data  having  particular  reference  to  construction  and  operation 
will  prove  helpful,  with  a  reference  to  several  more  detailed  descrip- 
tions. The  writer's  connection  with  both  construction  periods  enabled 
him  to  acquire  a  perspective  after  the  first  rushing  season  of  1917  and 
prior  to  the  second  period  which  began  in  August,  1918. 

He  first  visited  the  site  of  Camp  Custer  on  June  12th,  1917, 
and  several  days  later  sent  a  preliminary  report  to  Washington  covering 
the  water  supply,  sewerage,  highways,  and  railroad  connections.  On 
June  29th,  he  went  to  Washington  for  a  conference.  The  helpfulness  of 
the  Advisory  Engineer  for  Water  Supply  and  his  staff  was  thus  early 
discovered,  and  thereafter  this  assistance  was  sought  from  time  to  time 
through  conference  and  by  correspondence. 

*  Discussion  of  the  paper  by  Dabney  H.  Maury,  M.  Am.  Soc.  C.  E.,  continued 
from   September,   1919,  Proceedings. 
t  Chicago,  111. 
t  Received  by  the  Secretary,  October  25th,  1919. 
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Mr.  Organization. — It  was  realized  during  the  1917  experience  that  a 

reeiey.  (.^gar-cut  organization  with  definite  responsibilities  was  of  paramount 
importance  in  expediting  the  work.  This  organization  was  definitely 
accomplished  in  1918.  The  office  of  Executive  Engineer  was  especially 
helpful,  as  it  handled  all  office  details,  including  matters  relating  to 
personnel,  reports,  weekly  meetings,  transportation,  and  the  like.  At 
the  start  each  division  engineer  was  given  definite  instructions  relative 
to  keeping  permanent  records  of  the  work  as  built,  cost  records,  and 
data  for  reports  to  Washington.  This  all  helped  greatly  in  finally 
winding  up  the  work. 

Progress. — It  was  also  found  that  complete  up-to-the-minute  prog- 
ress records  were  essential  to  finishing  the  work  on  scheduled  time  and 
to  maintaining  pressure  where  it  was  most  needed.  A  special  progress 
department  of  three  engineers  was  formed.  The  duty  of  this  depart- 
ment was  primarily  to  receive,  tabulate,  and  correlate  the  daily  progress 
records  of  the  various  divisions.  Daily  reports  were  submitted  by  the 
divisions  to  the  Progress  Engineer,  which  he  charted  for  the  Construct- 
ing Quartermaster  and  the  Supervising  Engineer.  From  these  charts, 
weekly  reports  were  prepared  for  the  Washington  office. 

The  analysis  of  progress  from  day  to  day  was  based  on  time-labor 
rather  than  on  cost,  and  cost  summaries  were  carried  separately.  This 
was  done  to  meet  the  war  demand  for  rapid  work.  The  estimated  rela- 
tion between  time-labor  and  cost  for  the  various  divisions  of  the 
work,  as  used  on  the  Camp  Custer  Extension  (1918),  is  given  in 
Table  2. 

TABLE  2. 


Percentage  of  Total  Work: 

Division. 

Time-Labor 
Basis. 

Cost  Basis. 

63 
12 
10 
7 
5 
3 

9  5 

Roads                    

3  35 

3.35 

Total 

100.0 

100.0 

A  daily  general  progress  chart  was  posted,  showing  the  essential 
elements.  The  linear  feet  of  water  pipe,  sewer  pipe,  and  concrete  road 
built  each  day  showed  the  future  rate  of  progress  necessary  to  com- 
pletion by  a  given  date  and  assisted  in  determining  the  number  of 
trenching  machines  needed,  etc.  The  delivery  of  materials  also  influ- 
enced this  feature. 
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The  Progress  Engineer  was  also  called  on  to  keep  in  touch  with  the      Mr. 
inspection  of  the  work,  so  as  to  afford  an  outside  disinterested  check  '^''^®'®^- 
on  each  division  as  to  progress  and  workmanship. 

Sanitaiion. — M!r.  Maury  mentions  the  epidemic  of  influenza  as  one 
of  several  items  which  combined  to  increase  the  cost  of  the  work.  The 
extension  to  Camp  Custer  was  started  just  as  the  influenza  began  to 
develop  in  the  Middle  West.  To  reduce  it  as  much  as  possible,  and  to 
maintain  the  construction  camp  in  a  clean,  healthy  condition,  a  division 
of  sanitation  was  organized.  The  results  were  gratifying.  From  Octo- 
ber 6th,  1918,  when  the  working  force  was  1  281,  to  November  15th,  1918, 
when  it  was  2  572,  there  were  4  cases  of  influenza  and  1  case  of  pneu- 
monia, and  altogether  only  14  cases  of  sickness  requiring  the  attention 
of  a  physician.  At  this  time,  65%  of  the  work  was  completed.  From 
November  15th  to  December  31st,  1918,  when  the  working  force  fell 
from  2  572  to  1  080,  and  90%  of  the  work  had  been  done,  only  10  more 
cases  of  sickness  occurred.  This  was  accomplished  by  active  attention 
to  all  the  details  of  sanitation,  including  water  supply,  bunk  houses, 
stables,  restaurants,  cleaning  of  grounds,  personal  cleanliness,  etc. 
In  connection  with  the  water  supply,  a  quickly  set-up  drinking  foun- 
tain, of  which  fifty  were  set  about  the  work,  was  used.  During  the  active 
period  of  construction  the  sanitary  squad  comprised  80  men,  of  whom 
23  were  on  night  duty.  It  is  believed  that  these  results  not  only 
maintained  a  good  working  force,  but  also  increased  applications  for 
work  as  the  healthfulness  of  the  construction  camp  was  well  known  in 
labor  circles  throughout  Michigan  and  the  adjoining  States. 

ConsWuction. — The  water  distribution  system  was  built  almost 
entirely  of  wood  pipe.  In  1917,  the  bells  of  all  cast-iron  fittings  were 
ground  to  fit  the  tenons  of  the  wood  pipe.  During  1918,  standard 
fittings  with  lead  rings  were  used.  The  bulk  of  the  trenching  was  done 
by  machine,  the  average  rate  of  progress  in  1918  being  342  ft.  per 
machine  day.  The  work  was  slowed  up  by  the  difficulty  of  securing 
cast-iron  fittings.  On  the  completion  of  a  section  of  the  distribution 
system,  the  pipes  were  flushed  and  "hypo"  was  pumped  in  until 
bacterial  analyses  showed  the  water  to  be  safe. 

At  the  pumping  station,  the  principal  feature  of  the  1918  work  was 
the  erection  and  cutting  in  of  new  units  without  interrupting  the 
service.  This  was  done  with  a  total  shut-down  of  53  min.,  during 
which  time  the  camp  was  supplied  from  storage.  Two  motor-driven  and 
one  gasoline-engine-driven  centrifugal  pumps  were  installed  and  con- 
nected to  the  wells  built  in  1917.  As  nearly  as  could  be  ascertained,  the 
cost  of  8  and  10-in.  wood  mains  in  1918  was  $2  per  ft. 

Operation. — One  of  the  satisfactory  features  of  the  camp  work  was 
the  opportunity  of  putting  the  works  into  operation.  At  the  close  of 
the  1917  construction  period,  tests  of  the  centrifugal  pumps  were  made 


Greeley 


826        DISCUSSION :  water  supply  for  cantonments,  etc.  [Papers. 

Mr.  and  characteristic  curves  drawn.  An  operating  outline  was  thus  deter- 
mined. In  addition,  a  chart  was  prepared  for  recording  daily  the  camp 
population,  the  coal  consumption  at  heating  plants,  and  the  water  con- 
sumption daily  and  per  capita.  A  study  of  fixture  losses  in  lavatories 
was  made,  and  a  preliminary  list  of  items  for  the  regulation  of  consump- 
tion was  prepared. 

Summary. — The  writer  belie'^es  that  the  construction  of  the  camps 
was  well  done,  all  things  being  considered,  and  that  one  of  the  outstand- 
ing features  was  the  use  of  the  country's  engineering  resources,  mar- 
shalled and  directed  through  the  Washington  office,  as  outlined  by  Mr. 
Maury.    No  serious  errors  have  appeared. 
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CONTRACTS— A  COMPARISON  OF  "COST  PLUS" 
WITH  OTHER  FORMS 

Discussion* 


By  Messrs.  F.  Lavis,  Missao  Thompson,  F.  H.  Frankland,  J.  Waldo 
Smith,  Edward  F.  Hammel,  Lazarus  White,  Arthur  P.  Davis, 
Henry  H.  Quimby,  J.  P.  H.  Perry,  Henry  B.  Seaman,  Frederick 
Glaeser,  George  D.  Snyder,  F.  G.  Baum,  George  Perrine, 
P.  L.  Reed,  Walter  H.  Wheeler,  E.  G.  Walker,  and  J.  A.  L. 
Waddell. 


F.  LAvis,t  M.  Am.  Soc.  C.  E.  (by  letter).:}: — The  author  is  evidently    Mr. 
much  impressed  by  the  virtues  of  the  so-called  "cost  plus"  forms  of  ^'^^''^• 
contracts  and  the  defects  of  the  "lump-sum"  and  "unit"  forms,  but 
also  evidently  has  a  suspicion  that  there  is  a  "nigger  in  the  woodpile 
somewhere".     It  would  seem  to  be  almost  self-evident  that  all  three 
forms  of  contracts  have  their  use  at  appropriate  times  and  places. 

The  fact  that  the  "cost  plus"  form  has  been  used  so  frequently 
during  the  last  three  or  four  years,  shows  its  adaptability  to  abnormal 
conditions,  such  as  those  which  have  existed  during  the  war  period 
when  everything  has  been  so  unsettled  that  no  one  could  conservatively 
venture  a  prediction  as  to  the  future.  During  this  period,  not  only 
the  Government  but  manufacturers  and  others  have  required  works  to 
be  carried  out  almost  regardless  of  cost.  It  was  necessary  to  employ 
existing  organizations  of  both  contractors  and  engineers  and  simply 
foot  the  bills,  whatever  they  might  be,  and  it  is  a  high  tribute  to  the 
honesty,  integrity,  and  ability  of  both  to  know— as  we  do — that,  on  the 

*  This  discussion  (of  the  paper  by  Ernest  Wilder  Clarke,  M.  Am.  Soc.  C.  E., 
published  in  August,  1019,  Proceedings,  and  presented  at  the  meeting  of  Septem- 
ber 3d,  1919),  is  printed  in  Proceedings  in  order  that  the  views  expressed  may  be 
brought  before  all  members  for  further  discussion. 

t  New  Y'ork  City. 

t  Received   by  the   Secretary,   September   6th,    1919. 
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Mr.  whole,  practically  no  undue  advantage  has  been  taken  of  this  situation 
Lavis.  j^y  either  class  and  that  most  of  the  work  has  been  carried  out  as 
efficiently  and  cheaply  as  was  possible  under  the  circumstances. 

This  state  of  affairs,  however,  is  abnormal,  and  the  methods  used 
to  meet  it  are  seldom  applicable  to  normal  conditions.  Usually,  every 
one,  from  the  builder  of  the  smallest  house  to  the  greatest  capitalist  and 
investor,  wants  to  know  pretty  closely  what  the  cost  is  going  to  be 
before  they  start  in,  and  they  are  almost  always  willing  to  let  the 
contractor  take  the  gamble,  if  there  is  any.  Often,  however,  he  has  had 
sufficient  experience  to  be  fairly  sure  in  cases  which  would  be  pure 
gambling  to  others  with  less  experience. 

The  author  rather  emphasizes  the  fact  that,  if  the  contractor  has 
to  take  chances,  he  endeavors  to  cover  himself  by  making  an  unduly 
high  bid,  but,  on  the  competitive  basis,  this  is  at  least  partly  con- 
trolled by  reason  of  the  competition.  It  is  to  be  noted,  however,  that 
modern  contracts  and  specifications  for  work  to  be  carried  out  on  a 
unit  price  basis  reduce  the  chances  the  contractor  has  to  take  to  a 
minimum.  Splendid  examples  of  this  are  the  contracts  used  for  the 
construction  of  the  Catskill  Aqueduct,  by  the  Board  of  Water  Supply 
of  the  City  of  New  York. 

The  author  points  out  the  difficulties  in  regard  to  definitions,  etc.; 
in  other  words,  lack  of  skill  on  the  part  of  engineers  to  describe  what 
they  want.  Of  course,  it  is  true  that  difficulties  do  occur  in  the  inter- 
pretation of  contracts  and  specifications,  no  matter  how  skilfully  they 
may  be  drawn,  but  many  of  these  could  often  be  avoided  by  the  exercise 
of  a  certain  amount  of  common  sense  on  the  part  of  the  interpreters, 
and,  in  any  event,  it  is  doubtful  whether  the  causes  for  disagreement 
are  more,  or  more  often  evident,  in  contracts  based  on  unit  prices  than 
on  the  "cost  plus"  form,  provided  both  are  properly  drawn  and  honestly 
and  conscientiously  carried  out. 

Some  of  the  objectionable  clauses  which  cause  trouble  in  connec- 
tion with  unit  price  contracts,  pointed  out  recently  by  J.  W.  Rollins, 
M.  Am.  Soc.  C.  E.,  are  as  follows : 

(1)  Disclaiming  responsibility  for  soundings  and  other  informa- 
tion as  to  the  character  of  the  work. 

(2)  The  insertion  of  the  clause  which  may  make  any  contractor's 
estimate  and  bid  worthless,  that  is,  "or  as  otherwise  directed." 

(3)  Making  contractors  responsible  for  work  for  which  the  engi- 
neers make  the  plans,  or  requiring  the  approval  of  the  engineer 
to  any  made  by  the  contractor  for  temporary  work,  and  in 
which  the  engineers  reserve  the  right  to  control  entirely  the 
manner  and  means  of  construction. 

(4)  Holding  the  contractor  responsible  for  work  which  has  been 
built  under  the  direction  of  the  engineer,  and  has  passed  in- 
spection, unless  fraud  and  gross  negligence  is  proved. 
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(5)  Making  the  engineer  the  sole  referee  in  settling  all  claims.    Mr. 

(6)  The  right  to  stop  work,  or  any  part  of  it,  if  it  is  to  the  interest    ^^'^ 
of  the  engineer  so  to  do,  without  allowing  the  contractor  any 
compensation  for  such  action. 

The  author  points  to  similar  clauses  as  increasing  the  cost  of  work 
carried  out  on  a  unit  price  basis.  They  do  cause  such  increases,  but 
they  are  indications  of  lack  of  engineering  skill  and  ability,  and  should 
liave  no  place  in  a  properly  and  fairly  drawn  contract. 

In  considering  the  merits  of  any  form  of  contract,  it  must  be 
assumed  that  the  same  conditions  will  apply.  For  instance,  it  is  use- 
less to  say  that  because  the  owner  refuses  to  make  proper  sub-surface 
investigations,  the  unit  price  bid  is  a  gamble.  Under  these  conditions, 
any  form  of  contract  is  a  gamble. 

The  author  thinks  the  contractor  who  bids  in  competition  may  bid 
high  because  of  improper  estimates  of  quantities.  This  is  a  confession 
of  lack  of  sufficient  engineering,  or  lack  of  engineering  skill,  the 
results  of  which  can  hardly  be  charged  against  a  form  of  contract.  If 
similar  lack  of  skill  is  shown  in  connection  with  a  "cost  plus"  contract, 
the  result  would  be  equally  disastrous  or  expensive  to  the  owner,  if  not 
more  so. 

Judging  from  some  paragraphs  of  the  author's  paper,  one  would 
imagine  that  all  bidders  on  unit  price  work  were  gamblers  with  the 
dice  loaded  in  their  favor,  but  the  writer  is  sure  that  an  extended 
acquaintance  with  the  financial  results  of  their  work,  year  in  and 
year  out,  would  show  that  they  make  less  net  profit  perhaps  than  the 
majority  of  men  in  business  who  bring  to  their  work  an  equal  amount 
of  skill,  intelligence,  and  really  hard  work. 

One  thing  must  not  be  lost  sight  of  in  connection  with  "cost  plus" 
contracts,  that  is,  no  matter  how  honest  and  conscientious  the  prin- 
cipals are,  it  is  difficult  to  determine  whether  the  actual  output  per 
unit  of  the  men's  time  is  as  great  on  work  done  on  this  basis  as  it  is 
on  the  lump-sum  or  unit  price  basis. 

The  theory  that  the  engineer  in  charge  of  a  contract  is  a  referee 
or  arbitrator  between  the  owner  and  the  contractor,  the  writer  thinks 
will  hardly  hold  in  the  Courts.  As  a  matter  of  fact,  engineers  are  so 
by  courtesy,  because  usually  they  are  held  in  high  esteem  by  both  their 
employers  and  contractors,  and  both,  in  many  cases,  are  willing  to  abide 
by  their  judgment. 

The  author  believes  that  with  efficient  honest  contractors  and  engi- 
neers, better  results  can  be  obtained  under  the  "cost  plus"  form  of  con- 
tract because  "the  owner  will  not  be  confronted  by  bills  for  extras, 
vexatious  claims  for  adjustments  due  to  different  misinterpretation  of 
the  specifications",  etc. 
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Mr.  With  honest  capable  contractors,  there  is  seldom  much  trouble.    The 

■  author  must  bear  in  mind,  however,  that  with  the  unit  price  contract 
all  the  engineer  has  to  do  is  to  see  that  the  quality  of  the  work  is 
good  and  that  its  performance  is  up  to  date.  With  the  "cost  plus"  form, 
notwithstanding  the  reputation  of  the  contractor— and  with  many  it  is 
very  high — the  owner's  representative,  if  he  is  conscientious,  will  not 
only  satisfy  himself  as  to  the  quality  of  the  work,  but  also  of  the  hon- 
esty and  efficiency  of  the  contractor's  organization.  He  can  no  more 
take  for  granted  that  pay-rolls  are  not  padded,  that  outside  commis- 
sions are  not  paid,  or  that  the  men  or  the  organization  are  efficient, 
than  he  can  take  for  granted  the  depth  of  a  foundation,  the  quality  of 
the  soil,  or  the  acceptance  of  Portland  cement  or  steel  without  testing. 

The  author  asks  the  specific  question  as  to  the  desirability  of  adopt- 
ing the  "cost  plus"  form  for  municipal  and  other  public  works.  Under 
war  or  similar  conditions  it  may  be;  but,  for  normal  conditions,  no. 
The  writer  has  had  some  experience  and  vexation  in  connection  with 
the  red  tape,  etc.,  thrown  around  the  letting  of  municipal  or  other 
public  works  contracts.  The  award  to  the  lowest  bidder  is  often  a 
cause  of  expense,  but,  by  and  large,  and  taking  into  consideration  all 
the  facts,  it  will  be  found  that  there  are  many  good  reasons  for  the 
various  regulations  and  safeguards  thrown  around  the  actions  of 
municipal  and  governmental  officers  in  the  expenditure  of  public 
funds. 

Besides  all  these  things,  there  is  also  the  important  item  of  pre- 
determination of  total  cost.  Of  course  this  is  accomplished  to  a  cer- 
tain extent  in  those  forms  of  the  "cost  plus"  contract  which  name  an 
estimated  total  cost  with  a  sliding  scale  fee  increased  for  keeping 
within  the  total,  and  decreased  for  exceeding  it,  but  there  is  not  the 
same  assurance — which  is  often  desirable — with  this  form  as  with 
others. 

It  seems  hardly  feasible  to  define  exactly  what  kinds  of  work  or 
what  set  of  conditions  warrant  the  adoption  of  one  or  another  form 
of  contract,  but,  in  general,  the  following  may  be  suggested: 

a. — For  certain  forms  of  work,  involving  clearly  defined  mate- 
rials and  easily  determined  quantities,  where  important 
changes  are  not  probable,  and  where  the  size  of  the  job  is 
not  too  large,   the  lump-simi   form  of  contract  is  indicated. 

&. — For  forms  of  work,  where  specifications  can  be  drawn,  which 
will  define  reasonably  clearly  each  class  of  work  to  be  per- 
formed, but  where  only  approximate  determinations  of  quan- 
tities can  be  made,  the  unit  price  form  is  indicated. 

c. — When  conditions  are  such  that  the  work  to  be  done  cannot 
be  defined  reasonably  clearly  and  definitely,  or  when  the 
period  of  construction  extends  over  such  a  long  time  that  it 
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is  difficult  to  forecast  conditions  so  far  ahead,  or  in  a  time    Mr. 
like  the  present,  when  everything  is  so  disturbed,  there  is  little 
option  but  to  adopt  the  "cost  plus"  form. 

The  writer  realizes,  of  course,  that  these  conditions  overlap,  and 
that  many  others  may  influence  the  decision,  but,  in  this,  as  in  every- 
thing else,  the  skilful  experienced  engineer  will  realize  the  conditions, 
and,  being  informed  as  to  all  the  different  kinds  or  forms  of  eon- 
tracts,  will  advise  his  client  accordingly. 

MissAO  Thompson,*  Jun.  Am.  Soo.  C.  E.  (by  letter). f — For  pur-  ^_^^  m 
poses  of  this  discussion,  the  writer  will  classify  contracts  as  long-time 
and  short-time.  Without  trying  to  draw  a  line  of  demarcation,  he  will 
state  that  the  long-time  contract  is  one,  the  fulfillment  of  which  will 
take  sufiicient  time  to  anticipate  marked  changes  in  the  market  prices 
for  labor  and  materials;  whereas,  the  short-time  contract  is  one,  the 
fulfillment  of  which  will  not  take  sufficient  time  to  make  appreciable 
difference  in  the  market  prices  of  commodities  for  the  particular  work. 

This  division  cannot  be  made  in  terms  of  time  measure  alone, 
other  circumstances,  such  as  the  political  and  economical  situation  of 
the  country,  the  particular  contractor,  and  his  organization,  are  also 
factors  to  be  considered. 

Long-time  contracts,  if  based  on  preliminary  designs,  are  not  often 
drawn  on  the  lump-sum  basis.  If  such  contracts  are  draAvn  on  the 
basis  of  item  charges,  again,  both  sides  are  gambling. 

It  is  very  difficult,  if  not  impossible,  to  define  what  might  be 
acceptable  material  or  workmanship.  In  such  construction  as  rein- 
forced concrete,  with  the  ordinary  method  of  inspection,  the  owner  or 
his  representative  has  no  practical  protection  against  dishonesty  or 
negligence  on  the  part  of  the  contractor. 

It  seems  to  the  writer  that,  in  long-time  contracts,  the  interests 
of  both  parties — owner  and  contractor — will  be  safeguarded,  if  all  the 
materials  forming  a  permanent  part  of  the  job  are  furnished  by  the 
owner,  and  the  contractor  simply  bids  on  the  actual  construction  on  a 
labor-day  basis  for  the  unit  of  work. 

This  mode  of  contract  can  be  illustrated  by  an  example:  Suppose 
Jones  wants  to  build  a  reinforced  concrete  factory,  and  Smith  is  the 
contractor  for  the  job.  Jones  furnishes  all  the  permanent  materials 
for  the  work;  Smith  bids  on  furnishing  the  timber  for  forms  and 
erecting  the  form  work  at  one-fifth  carpenter-day  per  square  foot  of 
form;  or,  on  mixing  and  placing  the  concrete  at  one-half  labor-day  per 
cubic  yard,  etc. 

In  some  cases,  the  contractor  by  superior  knowledge  of  market 
conditions  may  obtain  materials  to  better  advantage.  In  that  event, 
his  services  may  be  made  use  of  and  paid  for  as  such. 
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The  owner  by  furnishing  the  materials  is  sure  of  getting  what  he 
'  wants.  He  is  relieved  of  rigid  inspection  obligation,  because  faulty 
workmanship  will  always  show.  He  can  get  more  competition  for  his 
job,  because  much  less  outlay  of  capital  on  the  part  of  the  contractor 
is  necessary.  In  most  cases,  the  owner,  with  his  ready  cash,  is  in  a 
better  position  to  bargain  for  the  materials. 

On  the  other  hand,  the  contractor  is  relieved  of  probable  rejections, 
disputes,  etc.;  he  saves  time  by  doing  away  with  a  lot  of  unnecessary 
checkings,  markings,  etc. ;  and  he  is  safeguarded  against  wage  increases, 
strikes,  etc. 

In  some  cases,  the  same  basis  may  be  used  for  short-time  contracts 
as  that  suggested  for  long-time  contracts.  However,  in  many  cases,  this 
procedure  is  impractical: 

First. — The  owner  usually  finances  the  work  by  borrowing  from 
banks  or  individuals,  and  the  loan  cannot  be  arranged  to  pay  for 
materials  as  they  are  delivered. 

Second. — It  is  more  practical  for  the  owner  to  pay  somewhat  more 
and  know  beforehand  the  cost  of  the  work,  in  order  to  arrange  for  his 
financing. 

r/wV(Z.— Very  close  estimates  of  materials  and  labor  can  be  made 
beforehand,  and  the  contractor's  percentage  of  profit  on  small  jobs  is 
necessarily  larger  and  the  elements  of  uncertainty  are  less. 

Fourth.— Eyen  if  bids  are  taken  from  preliminary  designs  and 
estimates,  a  clause  may  be  inserted  in  the  contract  terms,  by  which 
additions  and  subtractions  may  be  taken  care  of. 

It  seems  to  the  writer,  therefore,  that,  for  short-time  contracts,  the 
lump-sum  basis  is  practical  and  desirable.  However,  the  "cost  plus" 
definite  fee  or  the  cost  plus  percentage  method  of  contract  is  objec- 
tionable, because  it  kills  competition  which  is  the  key  to  efficiency.  It 
oilers  undeniable  opportunity  for  favoritism  on  the  part  of  the  owner's 
representative.  Moreover,  it  is  out  of  the  question  to  peisuade  most 
investors,  who  borrow  to  finance  their  enterprise,  to  let  a  contract  on 
the  cost  plus  percentage  basis. 

F.  H.  Frankland,*  M.  Am.  Soc.  C.  E.— The  author  states  that  he 
does  not  pretend  to  present  arguments  either  for  or  against  any  particu- 
lar form  of  contract,  but  a  reading  of  the  paper  shows  that  it  is  only 
a  brief  for  the  "cost  plus"  system.  In  fact,  in  the  author's  remarks  just 
preceding  the  opening  of  the  oral  discussion,  he  admitted  that  this  was 
true. 

Most  of  the  worst  features  of  lump-sum  and  unit-price  contracts 

are  discussed  in  the  paper,  whereas  nothing  objectionable  is  mentioned 

as  relating  to  the  "cost  plus"  system.    In  the  speaker's  opinion,  based  on 

a  great  many  years'  experience  in  the  supervision  of  engineering  con- 
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struction,  all  the  ordinary  forms  of  contract,  as  exemplified  in  lump-        Mr. 
sum,  "cost  plus",  and  unit-price  work,  have  serious  drawbacks. 

In  one  place,  in  his  paper,  the  author  makes  the  serious  charge  that 
the  engineer  is  always  biased,  and  no  matter  how  hard  he  tries  to  be 
fair,  no  matter  how  cordial  the  relation  between  himself  and  the  con- 
tractor may  be,  in  case  of  ai^ument  the  latter  bears  the  burden  of 
proof.  This  is  a  pretty  strong  statement,  and  the  speaker  considers  it 
a  somewhat  unwarranted  aspersion  on  a  large  number  of  engineers, 
possessed  of  experience,  principle,  integrity,  and  (to  use  the  Shake- 
spearian expression)  engineers  with  "guts",  who  are  absolutely  without 
l)ias  against  contractors.  Many  instances  could  be  cited  where 
supervising  engineers  have  fought  hard  and  successfully  for  a  square 
deal  to  a  contractor. 

The  speaker  mentions  this  because  it  is  one  of  the  stock  arguments 
which  is  always  brought  up,  when  "cost  plus"  contracts  are  discussed. 
The  war  is  over,  and  conditions  have  changed  more  suddenly  and  more 
completely  in  a  given  time  than  ever  before  in  the  recollection  of  most 
of  the  members  of  the  Society,  and  the  present  seems  to  be  the 
psychological  moment  for  the  engineers  and  contractors  of  the  United 
States  to  "get  busy"  and  do  something  about  forms  and  bases  of  con- 
tracts. It  is  generally  admitted  that  a  large  amount  of  foreign  engi- 
neering and  contracting  is  now  open  to  American  engineers  and 
contractors,  if  they  will  only  go  after  it  in  the  proper  way. 

One  of  the  serious  disadvantages  of  the  ordinary  kind  of  "cost  plus" 
contract  is  the  lack  of  incentive  for  the  contractor  to  complete  the 
work  at  the  lowest  legitimate  cost.  The  ideal  form  of  contract  should 
])rovide  for  the  best  possible  workmanship  at  the  lowest  legitimate  cost. 
The  ordinary  forms  of  "cost  plus",  lump-sum,  and  unit-price  contracts 
dc  not  fulfill  these  requirements,  and  the  time  has  arrived  when  some- 
thing should  be  done  toward  improving  the  methods  of  letting  con- 
siruetion  contracts  now  in  vogue.  It  must  not  be  imagined  by  any  one 
that  an  ordinary  "cost  plus"  basis  for  foreign  contracts  will  be  accept- 
able to  the  owners.  This  form  of  contract  is  rightly  looked  on  abroad 
with  suspicion. 

If  the  whole  truth  was  known  regarding  some  of  the  "cost  plus"  con- 
tracts let  in  the  United  States  during  the  past  few  years,  this  form  of 
contract  would  "smell  to  high  heaven."  Of  course,  we  all  know  that  it 
was  absolutely  necessary  to  let  a  great  deal  of  work  during  the  war  on 
a  "cost  plus"  basis  in  order  to  get  it  done,  but  to  the  speaker  that  does 
not  seem  to  be  a  valid  excuse  for  the  continuation  of  that  form  of 
contract. 

J.  Waldo  SisriTH,*  M.  Am.  Soc.  C.  E. — The  speaker  is  one  of  those    Mr. 
who  believe  that,  under  certain  conditions,  there  is  a  proper  use,  and 
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Mr.  even  necessity,  for  each  of  the  forms  of  contracts  outlined  by  the  author, 
™'*^'  although  he  does  not  at  all  share  the  opinion  as  to  the  desirability  of  the 
general  use  of  a  "cost  plus  a  percentage"  or  "cost  plus  a  fixed  sum"  con- 
tract, or  the  difficulty  of  carrying  out  a  regular  itemized  form  of  con- 
tract without  including  "extra  work." 

If  the  plans  are  so  indeterminate  and  the  investigations  so  incom- 
plete that  it  is  impracticable  to  form  an  estimate  of  the  total  cost  within 
reasonable  limits,  then,  without  doubt,  the  "cost  plus  a  percentage"  con- 
tract is  the  only  one  which  fits  the  case,  especially  if  great  expedition 
is  required.  If,  however,  it  is  possible  to  make  an  estimate  of  the  total 
cost  within  reasonable  limits,  then  some  form  of  the  "cost  plus  a  fixed 
sum"  contract  is  entirely  practicable  and  to  be  preferred  to  the  "cost 
plus  a  percentage"  contract. 

If  work  was  to  be  done  generally  by  either  of  these  "cost  plus"  forms 
of  contract,  it  would  certainly  lead  to  the  grossest  discrimination  and 
favoritism,  would  prove  an  insuperable  obstacle  to  the  proper  develop- 
ment of  the  contracting  business,  and  tend  to  destroy  the  incentive  for 
the  study  of  new  methods  and  the  exercise  of  the  greatest  resourceful- 
ness in  conducting  the  work.  It  would  also  exclude  the  gambling 
element  which  has  so  strong  an  attraction  for  the  average  contractor. 

Under  the  conditions  which  have  prevailed  during  the  past  two 
years,  and  the  enormous  volume  of  work  done  without  the  preparation 
of  detailed  plans,  where  many  of  the  conditions  were  indeterminate 
and  where  great  expedition  was  required,  it  was  undoubtedly  necessary 
to  use  both  the  "cost  plus  a  percentage"  and  some  form  of  "cost  plus  a 
fixed  sum"  contract.  In  the  majority  of  cases,  it  is  believed  that  the 
general  type  of  contract  used  by  the  Construction  Division  of  the 
TJ.  S.  Army,  of  "cost  plus  a  sliding  percentage  with  a  limiting  sum", 
or  one  of  its  variations  on  the  same  principle,  was  entirely  practicable, 
but  there  was  little  need  for  a  "cost  plus  a  fixed  percentage"  contract. 

The  author,  both  in  his  paper  and  in  his  remarks  when  presenting 
it  before  the  Society,  seemed  to  have  a  decided  leaning  toward  a  "cost 
plus"  contract  for  ordinary  use.  For  engineers  to  advocate  such  a 
form  for  general  use  is,  in  the  speaker's  opinion,  a  confession  of  weak- 
ness— that  engineers  are  unable  to  draw  contracts  and  specifications, 
founded  on  ample  investigations  and  full  information,  which  are  fair 
to  both  parties  to  the  contract  and  on  which  bidders  can  make  an 
intelligent  and  safe  proposal. 

It  is  well  known  that  engineers  in  charge  of  public  work  are  handi- 
capped in  drawing  contracts  as  fair  to  the  parties  thereto  as  they 
desire,  by  reason  of  limitations  imposed  by  the  law  departments  of 
municipalities  or  States.  These  restrictions  are  largely  the  result  of 
previous  experiences  in  Court,  and  the  legal  authorities  seek,  by  inject- 
ing arbitrary  clauses  into  the  contract,  to  prevent  recoveries  in  the 
future,    rather    than    to    make    the    contract    so    fair    between    the 
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parties  to  it,  that  there  would  be  in  general  no  incentive  to  bring  action    Mr. 

.  r.  Smith. 

tiiereafter. 

The  engineer  is  often  confronted,  in  the  preparation  of  plans,  with 
u  great  cry  from  principals,  who  may  be  either  private  individuals  or 
public  officials,  to  see  the  actual  construction  work  started  before  the 
necessary  investigations  have  been  completed.  Nothing  is  more  vicious 
or  sure  to  lead  to  trouble  afterward. 

If  the  contractor  is  not  given  sufficient  information,  if  the  known 
difficulties  are  not  set  forth,  if  the  proper  investigations  have  not  been 
made  by  those  who  have  been  on  the  job  for  months,  if  it  is  not  clearly 
stated  just  what  is  to  be  done  under  each  item  and  how  payment  is  to  be 
made,  and  if  everything  reasonable  is  not  done  so  that  the  contractor 
can  size  up  accurately  the  conditions  with  which  he  will  probably  be 
confronted,  and  submit  an  intelligent  bid,  trouble  is  almost  certain  to 
develop  during  the  progress  of  the  work  and  cause  litigation  afterward. 
If,  however,  all  this  information  has  been  obtained  and  spread  before 
him,  and  he  is  given  a  fair  show  and  not  treated  arbitrarily,  not  only 
would  he  fail  to  collect  much  through  the  Court  in  case  of  litigation, 
but  the  average  contractor  would  not  even  bring  legal  action. 

Edward  F.  Hammel,*  Jun.  Am.  Soc.  0.  E. — The  technical  press  has      M'- 

,  ,.  II,-'  1  T.,.„  Hammel. 

been  devoting  a  great  deal  ol  time  and  space  to  this  subject  of  con- 
tracts, and  all  engineers  have  had  various  experiences  with  the  matter 
of  contract  forms.  The  speaker  will  limit  his  remarks  on  the  subject 
very  largely  to  building  work,  to  which  his  experience  has  been  confined. 

The  speaker  asked  four  contractors  to  bid  on  a  certain  job,  and  of 
these,  three  wanted  the  work  on  a  "cost  plus"  basis.  Since  the  owner 
wanted  to  know  how  much  the  job  was  going  to  cost,  this  form  of  con- 
tract could  not  be  considered.  This  owner  knows  how  much  he  can  rea- 
sonably get  for  the  floor  space  of  the  building  which  he  proposes  to  erect ; 
he  also  knows  about  what  his  taxes  and  operating  costs  will  be,  and,  in 
the  light  of  these  facts,  he  knows  about  how  much  he  can  spend  on  the 
erection  of  the  building  and  still  obtain  a  fair  return  on  the  investment. 
If  he  cannot  get  enough  interest  on  the  investment  he  proposes  to  make, 
he  will  not  feel  warranted  in  going  ahead  with  the  operation.  Finally, 
one  of  the  contractors  returned  the  plans  and  specifications,  stating  that, 
due  to  the  present  unsettled  conditions  of  labor,  he  was  unable  to  under- 
take the  work  on  any  other  basis.  After  arguing  on  the  merits  of  the 
"cost  plus"  contract,  the  other  two  finally  agreed  to  furnish  lump-sum 
bids,  but  stated  that  ultimately  it  would  cost  the  owner  more  than  on  the 
"cost  plus"  basis,  because  they  would  have  to  add  a  large  figure  for 
contingencies,  which  might  be  avoided  if  they  went  ahead  on  a  cost 
plus  a  fixed  fee  or  a  cost  plus  a  percentage  basis. 

It  seems  to  the  speaker  that  the  various  forms  of  contracts  which 
have  been  drawn,  have  been  designed  to  fit  special  conditions,  and  as 
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long  as  the  labor  market  was  fairly  stable  and  wage  agreements  were 
adhered  to  by  labor — there  have  been  agreements  in  the  past,  which 
have  lasted  a  certain  time — and  as  long  as  the  prices  of  materials  were 
stable,  there  seemed  to  be  no  particular  reason  why  a  contractor  could 
not  submit  an  estimate  on  the  lump-sum  basis  and  finish  the  job  with 
a  reasonable  amount  of  profit.  Certain  contingencies  might  arise  which 
would  reduce  that  profit,  and  others  which  would  increase  it,  but  the 
contractor  was  reasonably  sure  of  finishing  the  job  with  his  overhead 
covered  and  a  certain  amount  of  profit. 

During  the  war  period,  conditions  were  entirely  different.  The 
Government  speeded  up  its  work,  because  the  buildings  had  to  be 
erected  almost  immediately.  If  they  had  been  erected  a  year  later,  they 
would  not  have  contributed  anything  toward  winning  the  war.  The 
Government  officials  were  not  able  to  make  exhaustive  investigations; 
they  did  not  have  the  data,  nor  the  time  to  get  them,  and  it  was  abso- 
lutely essential  that  some  form  of  contract  should  be  adopted,  which 
was  fair  to  the  contractors,  otherwise  they  would  not  have  taken  the 
work.  The  only  way  out  of  it,  apparently,  was  to  tell  the  contractor 
to  build  the  necessary  structures,  etc.,  on  some  form  of  "cost  plus" 
contract.  The  Government  chose  contractors  who  had  organizations 
large  enough  to  do  the  work  on  a  speedy  basis,  and  said:  "We  will  pay 
you  for  the  cost  of  the  work  and  for  your  services",  and  it  seems  that 
the  "cost  plus"  contract  was  the  only  form  which  could  have  been 
adopted  to  meet  the  emergency. 

Addressing  a  man  who  was  on  the  contractor's  staff  on  one  of  the 
cantonment  jobs,  and  who  spent  a  good  part  of  his  time  riding  to  and 
from  the  city  in  an  automobile,  the  speaker  said,  "You  must  be  making  a 
lot  of  money".  To  which  he  replied,  "Oh,  no,  the  Government  is  paying 
for  this".  That,  perhaps,  was  a  little  item,  financially,  but  it  was  an 
indication  of  the  wastefulness  practiced  on  "cost  plus"  jobs.  At  times, 
something  has  to  be  sacrificed,  and  the  Government  made  the  sacrifice 
of  money  in  order  to  obtain  speed. 

It  may  sometimes  happen  that  the  owner  of  a  manufacturing  plant, 
such  as  an  automobile  factory,  may  want  to  extend  that  plant.  He  is 
very  anxious  to  get  his  addition  completed,  and  he  does  not  care  if  it 
costs  10%  more  than  the  possible  lowest  cost,  provided  he  can  get  it 
done  speedily;  therefore,  it  may  seem  to  him  that  the  "cost  plus"  is  a 
fairer  contract,  and,  perhaps,  it  is  under  these  special  circumstances. 
He  is  willing  to  sacrifice  a  financial  saving  in  order  to  have  the  building- 
put  up  more  speedily. 

On  the  other  hand,  a  man  who  is  contemplating  building  on  a 
certain  lot,  and  investing  a  certain  amount  of  money  as  an  economical 
investment,  can  afford  to  wait  a  little  longer  and  have  his  building  put 
up  in  accordance  with  a  complete  set  of  plans  and  specifications. 
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It  seems  to  the  speaker  that  the  advocates  of  the  "cost  plus"  con-       Mr. 
tract  miss   certain  points.     They   state  that  for  the  contractor  it   is     ^'"™®  ■ 
the  only  fair  method;  that  building  contracting  is  a  gamble;  that  it 
is  so  nnich  of  a  gamble  that  the  owner  ought  not  to  expect  the  con- 
tractor to  make  a  fixed  bid;  and  that  he   (the  owner)   ought  to  take 
a  chance  on  a  "cost  plus"  contract. 

There  is  no  more  of  a  gamble  in  contracting  within  certain  limita- 
tions, than  in  any  other  field  of  business.  If  the  men  engaged  in  the 
building  business  were  generally  to  adopt  the  "cost  plus"  form  of  con- 
tract, an  era  of  uncertainty  would  be  reached  in  the  cost  of  buildings, 
which  would  greatly  restrict  construction  operations. 

The  gamble,  as  the  speaker  sees  it — possibly  he  may  be  wrong — is 
almost  entirely  related  to  labor  costs.  There  is  no  reason  why  the  archi- 
tect or  engineer  cannot  prepare  a  complete  set  of  plans  and  specifications 
and  cover  every  item.  There  is  no  reason  why  an  engineer  or  quantity 
surveyor  cannot  study  these  plans  and  specifications  and  take  oif  accu- 
rately the  quantities  of  materials  which  will  be  necessary  to  complete 
the  structure,  as  accurately,  or  more  so,  than  the  engineer  can  compute 
his  loads  and  stresses ;  and  there  is  no  reason  why  the  contractor  cannot 
take  this  as  a  basis  on  which  to  compute  his  construction  costs.  Then 
all  the  contractors  will  be  bidding  on  the  same  quantities,  and  not 
on  quantities  which  may  vary  greatly,  due  to  erroneous  estimations 
by  their  own  stafi^s.  They  will  all  use  the  quantities  prepared  in  the 
engineer's  office,  and  the  only  thing  that  will  vary  is  the  cost  of  the 
labor  necessary  to  put  those  quantities  in  place. 

It  seems  to  the  speaker  that  some  basis  of  adjustment,  due  to 
changes  in  labor  wage  scales,  can  be  made.  Let  the  contractor  figure 
on  the  current  labor  prices  at  the  time  he  is  making  his  estimate.  He 
can  order  his  building  materials  and  cover  himself  on  this  cost  for 
some  time  in  advance.  Future  contingencies  as  to  labor  costs  might 
be  met  by  an  additional  stipulation  in  the  contract ;  for  instance,  if  a 
provision  was  put  in  the  contract  that  if  the  cost  of  labor  is  increased, 
or  if  the  present  or  prevailing  rates  are  increased  by  circumstances  not 
within  the  control  of  the  contractor,  the  owner  agrees  to  stand  all,  or 
perhaps  a  part,  of  such  increase,  so  that  the  contractor  would  not  lose 
much  on  that  score,   and  the  owner  would  be  paying  only  for  what  ' 

he  gets. 

Then,  there  is  the  matter  of  incentive.  As  a  matter  of  fact,  the 
speaker  knows  of  some  jobs  where  the  lump-sum  is  favored  at  the 
expense  of  the  "cost  plus"  job.  If  a  contractor  is  handling  three  or  four 
jobs,  and  one  happens  to  be  on  a  "cost  plus"  or  percentage  basis,  and 
the  others  happen  to  be  on  the  lump-sum  basis,  and  he  has  any  brick- 
layers who  are  able  to  lay  more  bricks  than  others,  he  will  keep  his  good 
men  on  the  lump-sum  jobs  and  send  the  "cripples  to  the  hospital" ;  that 
is  what  these  "cost-plus"  jobs  have  been  called.     Three  or  four  men 
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Mr.  get  on  the  end  of  a  rope,  and  somebody  asks,  "What  are  you  doing 
there?"  and  finds  out  that  all  they  are  doing  is  holding  the  end  of  the 
rope;  that  is  the  way  it  goes  on  the  "cost  plus"  job;  there  is  no  incen- 
tive to  reduce  costs.  On  the  lump-sum  job,  however,  the  incentive  to 
the  builder  is  to  get  his  work  done  at  as  low  a  cost  as  possible ;  he  is  not 
going  to  let  his  men  loaf. 

To  be  consistent  the "  "cost  plus"  contractor  should  let  his  sub- 
contracting work  on  the  "cost  plus"  basis,  but  he  does  not  do  that. 
On  the  average  every  building  contract  has  a  general  contractor  and, 
perhaps,  15  or  20  sub-contractors,  say,  there  are  15.  The  general  con- 
tractor will  often  handle  his  own  masonry  and  carpenter  work.  The 
speaker  asked  one  of  these  contractors  who  was  arguing  that  it  was  not 
fair  to  ask  him  to  bid  on  a  lump-sum  basis,  "How  do  you  do  with  your 
sub-contractors?  How  about  these  fellows?  How  much  work  do  you 
do  yourself?"  He  replied,  "We  do  30^  of  this  ourselves."  Frequently, 
however,  they  do  not  do  more  than  20^  of  it.  The  speaker  then  said 
to  this  contractor,  "Of  course,  you  work  on  a  percentage  basis  with  all 
your  subs?"  He  replied,  "Oh,  no."  The  contractor  will  not  show  that 
element  of  fairness  to  the  "subs"  which  he  asks  the  owner  to  show  to 
him.  He  would  be  willing  to  tie  every  one  of  the  sub-contractors  down 
to  a  lump-sum  contract,  and  whether  or  not  they  were  losing  money, 
he  would  hold  them  to  the  letter  of  these  contracts.  If  they  are  losing 
money,  he  says,  "If  you  won't  finish  up  under  this  figure,  the  surety 
company  has  got  to  make  good  on  it",  while  he  himself  is  safeguarded 
against  any  possible  loss.  If  the  "cost  plus"  contract  is  to  be  adopted, 
it  ought  to  benefit  more  than  the  general  contractor  who  is  often  a 
looker-on  in  this  game;  it  ought  to  be  parceled  out  to  every  sub-con- 
tractor on  the  job. 

There  is  one  other  thing:  If  we  carry  this  form  of  contract  to  its 
ultimate  conclusion,  who  is  going  to  get  all  these  percentage  jobs? 
There  are  certain  contractors  who  have  no  organizations,  and  they 
depend  on  those  who  have  to  build  the  work,  to  get  it  out  at  a  lower 
cost  than  their  competitors;  and  they  often  get  jobs  on  that  basis 
without  having  the  organization  to  complete  them.  If  this  lump-sum 
type  of  contract  that  is  so  unfair,  is  abolished  and  the  "cost  plus"  or 
percentage  contract  is  universally  established,  who  is  going  to  get 
these  nice  "soft"  jobs?  The  "inside"  man  is  the  one  who  will  be 
favored.  An  owner  is  not  going  to  ask  half  a  dozen  contractors  to  bid  as 
on  a  "cost  plus"  job.  He  is  going  to  pick  one  man  and  engage  him 
to  handle  the  matter.  The  result  will  be  that  all  the  contractors  who 
could  go  in  on  a  competitive  basis  to  get  the  business,  simply  will  not 
know  of  the  work  or  the  owner.  Gradually,  they  will  disappear,  and 
after  awhile  only  a  few  of  these  favored  contractors  will  be  left,  who 
will  be  making  all  the  money.  If  a  competent  young  engineer  with  a 
little  money,  some  practical  experience,  and  a  lot  of  ambition,  wants  to 
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get  into  the  game,  there  will  not  be  any  use  of  his  attempting  to  do  so. 
becajise  he  will  be  "squeezed"  out.  He  may  be  a  good  competent 
man  and  have  a  lot  of  push,  but  he  will  not  get  anywhere.  He  cannot 
go  out  on  the  basis  of  merit  and  get  a  job;  he  will  have  to  "know" 
somebody  in  order  to  be  favored.  His  early  years  must  be  spent  in 
making  acquaintances. 

It  seems  to  the  speaker  that,  after  all,  under  the  "cost  plus"  contract, 
the  contractor  ceases  to  function  as  a  business  man.  He  becomes,  not 
a  man  who  has  to  use  his  shrewdness,  his  executive  ability,  and  his 
brains  to  maintain  an  efficient  organization  and  keep  its  operation 
within  a  reasonable  cost,  but  simply  a  supervisor  of  labor,  a  super- 
intendent of  construction,  and  a  material  purchaser,  and,  as  such,  is 
very  highly  paid.  All  he  has  to  do  is  to  see  that  the  other  fellows  do 
their  work.  He  parcels  out  the  work  to  others  and  looks  it  over.  He 
will  have  degenerated  from  his  present  position.  Sooner  or  later,  he 
will  be  found  out,  and  then  he  will  be  found  out  of  a  job,  for  there  is 
no  reason  why  the  engineer  cannot  supplant  him.  He  can  sublet 
what  work  he  wants  to,  purchase  the  materials,  and  supervise  the  con- 
struction for  his  client ;  he  can  add  that  much  to  his  fee,  and  then, 
perhaps,  engineers  will  be  able  to  make  a  reasonable  living. 

Lazarus  White,*  Assoc.  M.  Am.  Soc.  C.  E. — The  speaker  believes  ^  Mr. 
that  engineers  have  an  idea  that  all  contractors  are  in  favor  of  the 
"cost  plus"  form,  because  it  makes  an  easy  and  safe  job  for  them.  He 
believes  that  this  paper,  as  he  reads  it,  advocates  the  "cost  plus"  system, 
at  least  it  gives  arguments  in  favor  of  it,  and  arguments  against  other 
forms  of  contracts. 

The  speaker  has  had  experience  both  as  an  engineer  and  a  con- 
tractor, and  this  experience  has  led  him  to  believe  that  the  old 
form  of  letting  contracts  on  a  competitive  basis  is  much  the  best. 
The  great  objection  to  the  "cost  plus"  contract  is  the  means  of  getting 
it.  There  is  a  moral  question  which  outweighs  the  question  of  cost. 
If  the  public  in  the  long  run  is  getting  something  that  is  not  right, 
they  are  the  ones  who  suifer.  There  is  something  straightforward  in 
letting  a  contract  on  a  comjjetitive  basis,  if  the  job  is  properly  prepared, 
say,  like  the  contracts  of  the  Board  of  Water  Supply  of  the  City  of 
New  York,  and  the  contractors  are  invited  to  bid. 

They  form  their  own  opinions  as  to  what  it  is  going  to  cost  them; 
they  put  up  a  bond;  the  man  who  is  low  is  taking  some  chance,  and 
if  the  owners  have  not  a  very  good  reason  for  turning  him  down,  he 
ought  to  get  the  job.  Suppose  the  Board  of  Water  Supply,  through 
its  chief,  wanted  to  get  a  man  on  a  "cost  plus"  basis.  How  would  he 
do  it  ?  The  speaker  believes  he  would  not  know  how  to  do  it.  The  usual 
way  would  be  to  have  a  lot  of  people  running  around  telling  what 
great  men  they  were,  that  they  had  the  organization,  etc. 

*  New  York  City. 
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Mr.  When  a  man  gets  a  job,  he  intends  to  make  the  best  showing  possible. 

■  What  kind  of  work  will  he  get  from  subordinates?  How  long  does  it 
take  them  to  realize  that  they  are  on  a  "cost  plus"  basis  ?  Every  super- 
intendent is  met  by  this  question,  "It  is  not  coming  out  of  your  pocket, 
is  it?"    And  the  same  argument  comes  from  laboring  men. 

A  contractor  on  a  "cost  plus"  job  is  not  a  contractor,  he  is  an 
accountant;  and  nine-tenths  of  his  time  is  given  to  demonstrating  that 
he  paid  right  prices  for  everything  that  he  bought,  and  accounting  for 
every  cent  expended;  and  that  is  the  principal  thing.  It  is  not  a 
question  of  efficiency  any  more;  that  is  swallowed  up.  There  is  ten 
times  more  accounting  on  a  $1  000  000  contract  at  "cost  plus"  than  there 
would  be  on  the  same  $1  000  000  of  straight  contracting. 

Besides  it  eliminates  the  gamble.  If  a  man  takes  a  $1  000  000  con- 
tract (it  is  attractive,  it  must  be  said),  he  may  make  $100  000.  In  an 
ordinary  contract,  with  good  management,  but  on  a  "cost  plus"  basis, 
he  is  a  few  thousand  dollars  ahead  of  the  job  at  the  end  of  a  year's  hard 
work  trying  to  demonstrate  that  he  is  not  a  crook. 

There  is  another  inherent  difficulty:  If  the  "cost  plus"  was  car- 
ried to  its  logical  conclusion,  nobody  would  know  what  anything  would 
cost,  because  certainly  the  total  would  be  the  sum  of  a  number  of  "cost 
plus"  jobs;  and  what  would  that  total  be?  It  seems  that,  on  public 
work,  in  the  long  run,  the  "cost  plus"  contract  could  not  be  tolerated, 
because  public  work  is  done  against  definite  appropriation  on  a  "cost 
plus"  job.  When  a  city  lets  a  job  for  $1  000  000,  it  is  committed  to 
$1  000  000.  When  it  lets  a  job  on  a  "cost  plus"  no  one  knows  to  what 
it  is  committed.    The  same  thing  applies  to  the  individual. 

The  speaker  is  simply  giving  his  experience  as  an  engineer  and  a 
contractor  with  both  styles  of  construction. 

Mr.  Arthur  P.  Davis,*  M.  Am.  Soc.  C.  E. — The  form  of  contract  sug- 

^^^'^-  gested  by  J.  A.  L.  Waddell,  M.  Am.  Soc.  C.  E.,+  is  excellent,  if  it  can  be 
carried  out,  but  its  use  requires  that  all  details  be  thoroughly  well  known 
in  advance. 

Now,  those  who  have  had  experience  on  very  large  jobs,  realize 
that  it  is  very  difficult  in  all  such  jobs  to  know  the  details  in  advance, 
and  it  is  absolutely  impossible  in  others.  For  instance,  how  is 
any  contractor  going  to  know  all  the  details  of  a  job  on  a  foundation 
that  has  to  be  put  down  100  or  150  ft.  below  the  level  of  the  ground, 
until  it  is  actually  opened  and  dug  out.  He  can  do  all  the  boring,  and 
all  the  guessing,  he  pleases,  and  yet  he  does  not  know  how  it  is  going 
until  it  is  open.  Such  work  always  involves  a  big  element  of  risk, 
as  does  also  every  long  tunnel  that  passes  through  a  high  mountain. 
However  closely  it  may  be  examined,  there  is  a  large  element  of  uncer- 

*  Washington,  D.  C. 

t  Contracting,  September  15th,    1919,   p.   178. 
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tainty  in  the  conditions  that  are  to  be  encountered  by  a  contractor  wlio    Mr. 
takes  such  work  on  any  kind  of  a  basis  except  a  "cost  plus"  basis. 

The  term,  "cost  plus",  is  very  indefinite.  There  are  two  radically 
(liflFerent  methods  of  "cost  plus"  contracts.  One  is  to  pay  the  cost  plus 
a  percentage  and  the  other  is  to  pay  the  cost  plus  some  fixed  sum.  They 
are  radically  different,  as  different  as  the  east  is  from  the  west.  The 
speaker  recognizes  the  fact  that  there  were  conditions  at  the  breaking 
out  of  the  war,  which  had  to  be  met  by  rather  unusual  methods;  but 
he  has  talked  with  both  engineers  and  contractors  who  were  engaged 
in  the  "cost  plus"  work,  and  has  yet  to  find  one  who  could  convince 
liim  that  it  was  not  possible  to  have  let  those  contracts  on  some  other 
basis  than  to  place  a  premium  on  extravagance  and  waste.  In  other 
words,  to  find  out  closely  enough  so  that  some  fixed  sum  could  be  named 
as  compensation  for  the  use  of  the  contractor's  skill,  equipment,  and 
organization;  or,  still  better,  that  some  method  could  not  have  been 
outlined  by  which  he  could  have  received  just  compensation,  and,  in 
addition,  a  reward  for  properly  ascertained  economies — economies  both 
of  time  and  of  money. 

If  a  contract  is  let  on  the  basis  of  cost  plus  a  fixed  sum,  the  con- 
tractor will  earn  his  fixed  sum  sooner  if  he  rushes  his  contract  through 
and  closes  it  up  in  a  short  time,  which  is  the  great  consideration  in  the 
case  of  preparation  for  war.  Deliberately,  that  incentive  was  taken 
away  from  the  contractor. 

We  regard  the  great  judges  of  our  all-powerful  Courts  among  our 
highest-class  public  officials.  They  should  be,  and  usually  are,  selected, 
with  great  care ;  men  who  are  just,  who  have  an  incentive  higher  than 
personal  gain,  as  far  as  human  beings  can  be  found  who  do;  and  yet  we 
find  it  to  be  a  universal  rule  in  all  the  Courts,  from  the  highest  to  the 
lowest,  that  a  judge  shall  not  be  i>ermitted  to  sit  in  judgment  in  a 
case  in  which  he  is  interested,  because  it  is  humanly  impossible  for  him 
to  eliminate  his  personal  interest  from  his  actions  and  his  deter- 
minations. 

Xow,  that  is  just  as  true  of  contractors  as  it  is  of  judges.  Even  the 
contractor's  own  subordinates,  his  own  employes,  know  that  he  has 
interests  a  certain  way;  that  it  is  to  his  interest  to  make  it  cost  more, 
because  in  that  case  he  gets  a  larger  fee;  and  temptations  are  such  that 
it  is  absolutely  necessary  to  guard  against  contracts  of  that  kind. 
Assuming,  however,  that  those  who  know  more  about  the  circumstances 
than  the  speaker,  are  right,  that  the  "cost  plus"  contract  was  unavoid- 
able in  the  haste  of  preparations  for  war;  let  us  not  lend  any  influence 
to  extend  that  pernicious  practice  in  ordinary  work.  Let  us  find  out 
what  the  work  should  cost,  as  nearly  as  jwssible,  and  where  it  can  be 
determined  well  in  advance,  the  unit  price  contract,  with  fairly  drawn 
specifications,  is,  as  far  as  the  speaker's  experience  goes,  the  fairest  of 
all  methods. 
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j^j.  In  that  case,  engineers  have  the  opportunity  of  reasonable  changes 

Davis,  without  affecting  materially  the  profits  of  the  contractor,  if  he  has  made 
a  well-balanced  bid;  and  in  the  case  of  earth-work,  at  least,  and  many 
other  kinds  of  work,  it  is  impossible  to  tell  in  advance  how  each  of  the 
units  is  going  to  run.  A  classification  will  be  carried  on  as  the  work 
progresses,  and  the  different  classes  put  on  a  unit  basis,  so  that  the 
errors  of  estimate  in  advance  will  not  greatly  affect  the  profits,  because 
where  the  material  is  harder,  it  commands  a  higher  price  for  a  higher 
classification. 

It  is  at  least  logical  and  practicable,  and  is  likely  to  make  it  to  the 
interest  of  every  man  connected  with  a  piece  of  work,  to  do  the  work 
right,  and  do  it  economically ;  and  let  us  not  assume  that  people  are 
superhuman,  and  do  not,  and  will  not,  look  to  their  interests  in  getting 
out  their  work. 

Where  work  is  of  such  uncertain  outcome,  or  is  likely  to  involve 
many  changes  or  much  hazard,  a  contract  let  on  a  cost  basis  with  com- 
pensation to  the  contractor,  to  be  paid  after  a  manner  similar  to  that 
suggested  by  Mr.  Waddell,  is  the  best  solution,  even  if  the  uncertainties 
leave  more  uncertainty  as  to  the  contractor's  compensation,  which  is 
not  nearly  as  bad  as  to  leave  him  with  a  possibility  of  heavy  loss,  or  to 
offer  him  a  substantial  premium  for  extravagance  and  waste. 
Mr.  Henry  H.  Quimby,*  M.  Am.  Soc.  C.  E. — A  large  proportion  of  con- 

yuim  y.  t;tTuction  contract  work  is  done  for  the  public — the  owner  is  the  public, 
either  Municipal,  State,  or  National — and,  in  such  work,  competition 
is  essential.  Is  there  a  practical  and  satisfactory  scheme  for  securing 
competing  bids  on  a  "cost  plus"  basis  ?  A  limit  of  expenditure  in  every 
such  contract  is  also  essential,  and  as  the  limit  must  be  fixed  before 
the  contract  is  delivered,  and,  therefore,  before  the  work  is  done,  an 
under-estimate  might  cause  the  serious  embarrassment  of  reaching  the 
limit  before  the  completion  of  the  necessary  work. 

''Cost  plus",  whether  it  is  plus  a  percentage  or  plus  a  lump  sum  fixed 
or  variable,  sounds  fair,  and  if  by  it  the  owner  gets  just  what  he  pays 
for,  it  is  fair;  but  we  must  conclude  from  what  we  see  and  hear  that 
that  result  is  not  commonly  secured.  If  the  contractor's  compensa- 
tion increases  directly  with  the  cost  of  the  work,  the  system  puts  a 
premium  on  extravagance,  as  Mr.  Davis  has  stated.  It  certainly  may 
operate  to  eliminate  all  ambition  on  the  part  of  the  contractor  to  show 
his  superior  skill  and  efficiency  as  such,  even  if  it  does  not  indvice  him 
to  nurse  the  job. 

Only  a  few  days  ago,  a  division  engineer  complained  to  the  speaker 
of  the  slow  progress  being  made  on  the  force  account  portion  of  a 
certain  contract,  and  declared  that  he  always  noted  a  marked  differ- 
ence between  the  spirit  in  which  the  percentage  portion  of  the  con- 
tract was  done  and  that  in  which  the  work  was  performed  on  the  fixed- 
•  Philadelphia,  Pa. 
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price  portion  by  the  same  men.     When  it  was  suggested  that  the  men      Mr. 
need  not  know  that  the  work  is  on  a  separate  account,  he  replied  that       "^  ^' 
the  men  always  know,  and  invariably  produce  less. 

The  sliding  scale  of  compensation  based  on  the  relation  of  the 
.actual  total  cost  to  a  guaranteed  maximum  sounds  logical,  as  tending 
to  induce  effort  and  promote  efficiency,  but  a  guaranteed  maximum 
■cost  to  the  owner  necessarily  involves  a  risk  of  loss  to  the  contractor, 
to  avoid  which  is  one  of  the  arguments  for  the  "cost  plus"  idea.  Also, 
in  case  competition  for  the  contract  is  necessary — as  for  public  work — 
the  sliding  scale  for  compensation  would  have  to  be  prescribed  in  the 
specifications,  and  the  bidding  would  have  to  be  on  the  guaranteed 
maximum,  the  temptation  to  take  chances  by  a  bidder  being,  therefore, 
much  the  same  as  in  straight  lump-sum  contracting. 

As  the  guaranteeing  of  a  maximum  cost  will  require  the  bidder 
to  make  a  careful  estimate,  the  plans  must  be  definite  as  to  the  extent 
of  the  work  and  as  complete  as  for  a  straight  lump-sum  bid,  and  this 
requirement  eliminates  one  of  the  principal  arguments  for  the  "cost 
plus"  contract. 

If  the  bidder  must  take  a  risk  by  guaranteeing  a  maximum  sum, 
why  should  he  not  have  all  he  can  save  out  of  it ;  and  if  he  must  share 
such  savings  with  the  owner,  why  should  not  the  owner  share  any 
loss  that  may  result  through  an  excess  of  actual  cost? 

In  "cost  plus"  work,  the  necessity  for  checking  the  contractor's  costs 
involves  not  only  the  additional  cost  of  services,  which  may  be  quite 
appreciable,  but  is  likely  to  occasion  disputes  and  develop  unpleasant 
inquisitorial  procedure,  leading  to  direct  supervision  by  the  owner's 
representative  of  all  the  operations  under  the  contract — purchase  of 
material  and  direction  of  work — a  situation  under  which  a  real  con- 
tractor will  not  be  happy,  and  which,  pursued  logically,  will  tend  to 
dispense  with  his  services.  In  the  Graff  system,  described  in  "Bridge 
Engineering",  the  contractor  stipulates  that  he  "be  left  absolutely 
untrammeled  and  allowed  to  enter  the  buying  market  and  otherwise  to 
conduct  his  operations  as  though  he  were  executing  a  straight  contract." 

There  is  a  form  of  contract  which,  although  giving  the  contractor 
an  opportunity  to  develop  his  best  methods  of  operation  and  win  both 
the  contract  and  a  profit  on  it  by  his  skill  and  energy,  provides  rea- 
sonably for  both  changes  in  plans  and  some  kinds  of  contingencies. 
This  is  a  lump-sum  contract  for  the  definite  construction  shown  by  the 
plans,  together  with  unit  prices  for  the  various  classes  of  work  and 
material  involved,  these  prices  being  applicable  to  changes  in  quan- 
tities— in  full  to  additions  and  a  reduced  amount,  say,  one-half,  to 
deductions.  For  any  class  of  work  not  covered  by  such  unit  prices,  a 
force-account  item  is  also  provided,  the  percentage  to  be  bid  in  the 
proposalthe  same  tis  the  other  prices.  An  aggregate  of  a  bid  for  com- 
parison of  bids   is  obtained  T^y  extending  the  unit  prices  and  force- 
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Mr.  account  percentage  on  assumed  quantities,  and  adding  the  exten- 
yuun  y.  g-pj^g  ^Q  ^YiQ  lump-sum  bid  for  the  work  shown;  thereby  competition 
is  secured  throughout.  In  the  event  of  changes  being  desired,  which 
the  unit  prices  do  not  specifically  cover,  or  which  create  conditions 
not  contemplated  and  make  the  bid  price  unfair,  or,  in  case  obstacles 
are  encountered  for  which  the  contractor  has  not  assumed  responsi- 
bility, a  special  dicker  is  necessary,  and,  in  such  a  dicker,  the  party 
of  the  second  part  to  the  contract  is  ordinarily  quite  as  potent  as  the 
party  of  the  first  part. 

The  plans  ought  to  be  as  complete  as  possible  before  the  contract 
is  made,  and  if  an  owner  is  not  so  prepared  and  goes  ahead  on  meager 
data,  he  must  expect  to  pay  more  in  one  way  or  another.  If  the  plans 
can  be  made  definite,  so  that  quantities  can  be  determined  and  under- 
surfaee  conditions  be  reasonably  explored,  the  greatest  satisfaction  to 
the  owner,  engineer,  and  contractor  will  generally  be  secured  by  a 
lump-sum  contract  or  a  fixed  unit  price  contract  with  equitable  pro- 
vision for  adjustments. 
Mr.  J.  P.  H.  Perry,*  M.  Am.  Soc.  C.  E.— The  impression  gained  by  the 

^^^^'  speaker  from  the  discussion  on  this  subject,  seems  to  be  a  fairly  common 
one,  namely,  that  the  cost  of  work,  that  is,  the  unit  cost  under  the  "cost 
plus"  form  of  contract,  is  higher  than  for  similar  work  done  under  a 
lump-sum  or  straight  contract  basis. 

The  Turner  Construction  Company,  of  JSTew  York  City,  of  which 
the  speaker  is  a  Vice-President,  has  had  an  experience  which  would 
contradict  that  impression.  The  Company  is  in  the  building  business 
and  has  erected  nearly  600  reinforced  concrete  factory,  warehouse,  and 
other  industrial  buildings  since  May,  1902.  On  this  work  it  has  been 
found  consistently  that  lower  unit  costs  have  been  obtained  on  jobs 
done  on  a  "cost  plus"  basis  than  on  those  for  which  the  contract  was 
a  lump-sum  or  straight  contract.  Of  nearly  750  contracts  which  have 
been  handled  to  date,  the  division  between  the  lump-sum  and  "cost 
plus"  types  of  agreement  has  been  nearly  "fifty-fifty." 

At  the  request  of  the  editors  of  Engineering  News-Record,  in  the 
spring  of  1919,  the  Company  investigated  its  cost  records  to  see  what 
conclusions  could  be  drawn  from  cold  facts  and  figures  as  to  the  effect 
of  the  type  of  contract,  that  is,  lump-sum  or  "cost  plus,"  on  unit  costs 
of  building  work.  In  order  to  get  the  comparison,  the  Company  had 
to  go  back  to  1917. 

During  this  year,  it  built  22  factories  or  warehouses  of  reinforced 
concrete,  on  each  of  which  the  contract  exceeded  $100  000.  The  average 
for  each  of  the  22  jobs  was  $413  000,  which  makes  each  building  a 
fair-sized  building  contract.  Of  these  22  buildings,  13  (averaging 
$470  000  each)  were  built  under  a  "cost  plus"  form  of  contract  and  9 
(averaging  $329  000  each)  were  built  under  a  lump-sum  contract. 

*  New  York  City. 
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By  a  remarkable  series  of  coincidences,  the  buildings  that  were  Mr. 
"cost  plus"  or  lump-s\im  parallel  one  another  in  the  outstanding 
features,  which,  on  a  critical  examination  of  the  cost  records,  might 
be  thought  to  affect  the  costs.  That  is,  for  every  "cost  plus"  job,  the 
Company  had  another,  generally  similar  in  size  and  location,  under  a 
lump-sum  contract.  Similarly,  for  every  beam  and  girder  "cost  plus" 
job,  there  was  a  beam  and  girder  job  on  lump-sum,  and,  in  the  same 
way,  flat  slab  jobs,  brick  veneer  jobs,  and  in-town  and  out-of-town  jobs 
matched  up  fairly  well. 

It  has  been  the  Company's  experience  that,  for  purposes  of  com- 
parison of  the  cost  of  buildings,  three  labor  units  and  a  general  expense 
item  taken  together  serve  as  a  very  accurate  criterion  as  to  the  rela- 
tive cost  of  the  complete  building.  These  are,  as  itemized  on  the 
Company's  accounting  system: 

Item  3-F. — This  item  includes  the  cost  of  carpenter  and  labor  work 
per  square  foot  of  floor  required  for  placing  and  removing  floor  forms, 
including  all  hoisting  and  miscellaneous  work  in  connection  there- 
with. This  item  does  not  include  the  cost  of  making  the  forms  before 
they  are  used  for  the  first  time  and,  therefore,  a  comparison  is  possible 
as  between  buildings  having  a  different  number  of  stories. 

Item  22. — The  cost  of  labor  per  cubic  yard  for  all  work  in  connec- 
tion with  the  mixing  and  placing  of  concrete  is  included  in  this  item. 
An  average  of  this  unit  will  give  a  very  fair  comparison. 

Item  SO. — The  cost  of  all  labor  per  ton  for  receiving,  handling, 
bending,  and  placing  steel  reinforcement  is  kept  under  this  account. 
As  the  labor  conditions  under  which  this  work  is  done,  differ  in  the 
metropolitan  districts  from  conditions  existing  outside  of  these  districts, 
one  comparison  is  made  between  jobs  in  the  metropolitan  districts  and 
another  between  jobs  outside  of  such  districts. 

Item  19. — This  includes  the  general  expense  expressed  as  a  per- 
centage of  the  total  pay-roll  for  the  job.  This  item  is  included  to 
show  that  the  units  obtained  on  Items  3-F,  22,  and  30,  were  not 
influenced  by  incorrect  charging  of  labor  to  general  Item  19,  thereby 
reducing  the  amounts  properly  chargeable  to  the  cost  of  forms  and 
the  placing  of  concrete  and  steel. 

The  figures  on  these  items  for  the  jobs  in  question  are  shown  in 
Table  1  which  should  be  self-explanatory. 

The  speaker  would  like  to  call  attention  to  certain  factors  back  of 
the  figures  quoted  in  Table  1. 

Placing  and  Removing  Floor  Forms. — There  is  some  difference  in 
the  cost  per  square  foot  for  Item  S-F,  as  between  flat  slab  and  beam 
and  girder  construction.  By  a  coincidence,  it  happens  that  14%  of  the 
floor  area  in  the  percentage  jobs  was  beam  and  girder  and  86%  was 
flat  slab,  while,  in  the  limip-sum  jobs,  13%  was  beam  and  girder  and 
87%  was  flat  slab.     Because  of  this  similarity,  the  comparison  made 
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Mr.    TABLE  1. — Comparison  Based  on  a  Study  of  Cost  Units  on  All 
^'^'  Factories    and   Warehouses    Costing    More   Than    $100  000 

Built  by   Turner  Construction   Company  in  1917. 
Total  Number,  22. 


Average 
unit  on 

13  per- 
centage 

jobs. 

Average 
unit  on 
9  lump- 
sum 
jobs. 

Percent- 
age jcbs 

were 
cheaper 

by: 

Lump 
sum  jobs 

were 

cheaper 

by: 

Item  3-F:   Cost  per  square  foot  of  placing  and  re- 

5.75c. 

6.25c. 

80/0 

Item  22:  Cost  per  cubic  yard  of  mixing  and  placing 

$1.03 

$1.04 

2% 

Item  30:   Cost  per  ton  of  receiving,  bending,  fabri- 
cating, and  placing  steel  reinforcement  on  jobs  in 

"iS> 

(4  jobs) 
$14.89 

50/0 

Item  30:  Cost  per  ton  of  receiving,  bending,  fabri- 
cating, and  placing  steel  reinforcement  on  jobs 
outside  of  the  metropolitan  districts 

(3  jobs) 
$9.01 

(5  jobs) 
$8.87 

2Qo 

Item  19:  General  expense.    The  amount  charged 
to  this  miscellaneous  item  is  expressed  as  a  per- 
centage of  the  total  pay-roll. 

1.8% 

2.396 

between  the  average  units  on  the  percentage  work  and  on  the  lump- 
sum work  is  not  influenced  by  any  difference  due  to  the  slightly  greater 
cost  of  beam  and  girder  forms  over  flat  slab  forms.  The  column  spacing 
was  sufficiently  similar  in  all  the  buildings,  so  that  any  difference  due 
to  this  element  may  be  disregarded.  Item  S-F  has  a  tendency  to  be 
lower  in  buildings  having  a  greater  number  of  stories,  because  the  3-F 
unit  for  the  first  floor  is  nearly  always  higher  than  the  same  units  for 
the  floors  above  that.  As  all  the  buildings  studied  are  five  or  more 
stories  in  height,  with  the  exception  of  two,  which  are  four  stories, 
the  influence  of  the  element  of  height  is  very  slight.  It  is  to  be  noted 
that  the  next  to  the  lowest  3-F  unit  obtained  on  any  of  the  22  buildings 
was  at  Becker's  Aniline  and  Chemical  Building,  which  is  only 
five  stories  high,  and  each  of  the  units  made  on  the  two  four-story 
jobs  are  below  the  average.  It  is  believed  that  a  comparison  of  the 
3-F  unit,  as  between  the  percentage  group  of  jobs  and  the  lump-sum 
group,  is  a  fair  one  and  means  that,  if  anything,  the  organizations  on 
the  percentage  "had  the  jump"  on  those  on  the  lump-sum  job  for 
this  item. 

Mixing  and  Placing  Concrete. — With  equal  efficiency  on  the  two 
classes  of  construction,  the  averages  of  Item  22  should  run  very 
closely  together,  and  such  is  the  case,  the  difference  being  only  2%, 
in  favor  of  the  percentage  organizations. 
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Receiving,  Bending,  Fahricaling,  and  Placing  Steel  Reinforcement     Mr. 
in  Metropolitan  Districts. — The  lump-sum  jobs  exceeded  the  percentage 
jobs  by  5%,  and  this  difference   is  probably  justified  by   the    more 
difficult  conditions  affecting  this  Item  30,  which  existed  on  the  per- 
centage group  of  buildings. 

Receiving,  Bending,  Fabricating,  and  Placing  Steel  Reinforcement 
on  Jobs  Outside  of  Metropolitan  Districts. — The  lump-sum  jobs  ex- 
ceeded the  percentage  jobs  by  2  per  cent.  The  comparison  is  a  fair  one 
and  should  be  a  true  indication  of  efficiency. 

General  Expense. — The  amount  of  money  covered  by  the  classifi- 
cation in  Item  19  is  very  small  compared  with  the  other  items  used  in 
Table  1.  The  only  reason  for  tabulating  the  item  was  to  show  by  its 
smallness  that  improper  charges  had  not  been  made  to  it,  thereby 
reducing  the  charges  of  pay-roll  made  to  Items  3-F,  22,  and  30. 

To  some  of  the  discussers,  the  results  of  this  investigation  made 
by  the  speaker's  Company  will  sound  like  anarchy,  but  there  is  a 
soimd  reason  back  of  these  figures.  It  has  been  the  experience  of  the 
Company  that  under  a  "cost  plus"  form  of  contract,  there  exists  essen- 
tially a  partnership  between  the  owners  and  the  contractor.  There  is 
only  one  interest,  namely,  to  give  the  best  work  for  the  least  money  in 
the  quickest  time.  If  the  contractor  expects  to  continue  in  business, 
he  has  to  earn  the  confidence  and  commendation  of  that  particular 
owner.  To  lump-sum  contractors  there  seems  to  be,  in  some  cases,  a 
different  interest.  Each  side  wants  to  be  sure  that  the  other  side  does 
not  get  the  advantage  under  an  agreed  price. 

Under  "cost  plus"  contracts,  the  contractor  feels  free  to  go  to  the 
owner  with  suggestions  for  modified  ways  of  doing  the  work,  and  for 
the  substitution  of  methods  or  materials;  and  likewise  the  owner  is 
more  apt  to  give  favorable  consideration  to  the  contractor's  sugges- 
tions and  to  offer  his  co-operation  and  assistance  m  such  matters  as 
steam,  light,  power,  railroad  siding,  supplies,  purchasing,  housing,  and 
the  like.  Under  a  lump-sum  contract,  if  the  contractor  comes  to  the 
owner  with  suggestions  or  requests,  the  owner  is  liable  to  say,  "You 
have  your  lump-sum  contract.  Wliy  should  I  help  you  out?  I  have 
no  more  interest  than  to  sec  that  I  get  what  I  want." 

If,  as  is  the  case  in  nineteen  out  of  twenty  building  contracts, 
changes,  alterations,  or  additions  are  made  in  the  work  to  be  done 
after  the  contract  is  signed,  the  owner  is  at  the  mercy  of  the  con- 
tractor on  a  lump-sum  contract.  We  all  know  how  difficult  it  is  to 
put  a  contractor  off  the  job,  and  how  unusual  it  is  to  get  another  con- 
tractor to  come  in  and  do  extra  work  when  the  first  contractor  is  still 
on  the  job. 

A  friend  of  the  speaker,  a  distinguished  New  England  contractor, 
in  the  same  line  of  business,  puts  this  whole  question  in  another,  but 
particularly  practical,  way.     His   statement,   as  recalled,   was  to  the 
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Mr.  effect  that  he  would  like  to  see  a  comparison  or  a  statement  of  the 
Perry,  ^j^^^gj-gj^gg  between  the  total  cost  paid  by  the  owner  for  a  given  piece 
of  work  under  a  lump-sum  contract  when  all  extras  had  been  paid  for, 
and  the  cost  of  a  similar  piece  of  work  done  on  a  straight  cost  plus 
fee  contract.  It  was  his  judgment  that  the  average  lump-sum  contract 
plus  extras,  would  cost  the  owner  more  than  the  "cost  plus"  or  service 
form  of  contract. 

The  speaker  would  like  to  say  just  one  word  as  to  the  recent 
vigorous  condemnation  of  "cost  plus"  contracts.  The  question  would 
seem  to  be  not  so  much  one  of  different  types  of  contract  as  one  of 
conditions  under  which  work  was  done.  It  is  hard  to  see  any  valid 
reason  why  labor  should  be  less  efficient  on  a  percentage  job  than  on 
a  lump-sum  job.  A  workman  is  naturally  primarily  interested  in  his 
own  welfare  and,  therefore,  in  the  keeping  of  his  job.  If  negligence 
and  a  lack  of  interest  in  his  work  lead  to  his  discharge  on  a  percentage 
job  just  as  quickly  as  on  the  liunp-sum  job,  while  he  finds  that 
diligence  on  the  percentage  job  is  awarded  by  advancement  and  con- 
tinuous employment  by  the  contractor,  he  will  work  just  as  hard  on 
one  form  of  contract  as  on  another.  The  whole  thing  really  comes 
down  to  the  disposition,  intent,  and  organization  of  the  contractor. 

There  has  been  a  pretty  wide  disposition  to  discredit  "cost  plus" 
contractors  for  the  Government  during  the  war  and  to  blame  the  high 
costs  of  Army  work  on  the  "cost  plus"  contract.  The  speaker  feels 
that  this  is  wrong.  In  the  majority  of  cases  the  jobs  were  in  out-of- 
the-way  places,  where  it  was  extremely  difficult  to  obtain  labor,  also 
at  a  time  when  there  was  a  great  demand  for  labor.  Furthermore, 
the  speaker  feels  that  the  war  costs,  high  as  they  are  known  to  be, 
resulted  not  only  from  the  conditions  mentioned,  but  also  because  of 
the  inexperience  of  the  workmen.  The  experienced  workman  in  most 
lines  of  industry  c"ontinued  to  give  good  services  during  the  war  when 
working  for  his  old  employer,  but  there  were  not  nearly  enough  of  these 
experienced  workmen  to  carry  on  the  Government  building  programme, 
and  it  was,  therefore,  necessary  to  employ  large  numbers  of  men  new 
to  the  industry.     These  men  were  frequently  found  to  be  inefficient. 

At  present,  the  speaker's  Company  is  erecting  more  than  50  build- 
ings, practically  all  on  a  "cost  plus"  basis,  and  generally  apparently 
to  the  owners'  satisfaction.  The  owners  on  more  than  200  other  build- 
ings, which  the  Company  has  built  on  "cost  plus"  contracts,  seem  to 
be  satisfied  with  the  costs,  time,  and  quality  of  the  work  which  they 
got.  This  is  indicated  by  the  surprisingly  large  number  of  repeat 
orders  for  buildings  from  "cost  plus"  clients.  As  a  matter  of  fact, 
of  a  total  volume  of  nearly  $50  000  000  of  private  business,  Y2.2%  has 
been  on  a  repeat-order  basis.  This  would  seem  to  be  a  pretty  good 
answer  to  the  objections  to  "cost  plus"  contracts  for  private  industrial 
business. 
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The  Company  kept  a  cost  system  regardless  of  the  type  of  contract.  Mr. 
The  jobs  are  divided  into  some  fifty  odd  accounting  units,  that  is,  ®""^" 
detailed  cost  units,  very  much  on  the  basis  of  manufacturing  shop 
costs.  The  units  under  discussion  are  the  pure  net  units  without  any 
respect  to  profit,  overhead,  insurance,  or  other  general  job  or  main 
office  top  charges.  The  costs  quoted  for  lump-sum  contracts  are  the 
net  costs  to  the  contractor.  The  contract  price  does  not  enter  into 
the  question.  It  is  just  as  though  one  took  the  shop  cost  of  making 
a  wheel.  This  cost  of  that  wheel  would  be  presumably  without  any 
overhead  expense;  it  would  be  merely  the  labor  that  went  into  the 
wheel,  as  distinct  from  the  materials  or  the  selling  price.  The  Com- 
pany sought  to  arrive  at  the  unit  costs. 

To  do  building  work  economically,  expeditiously,  and  well,  in 
reinforced  concrete,  requires  skill  and  complete  organization  and 
experience.  Only  contractors  who  can  get  work  on  a  reasonable  basis 
of  compensation  can  retain  organizations  of  this  type.  Many  con- 
tractors can  go  in  and  gamble  on  their  profits  on  a  "hire-and-fire" 
basis,  but  the  conservatively  organized  concern  prefers  not  to  take  a 
chance  on  losing  money,  but  to  take  only  such  work  as  gives  a  rea- 
sonable profit. 

The  figures  quoted  do  not  include  the  contractor's  profit.  They 
are  merely  unit  costs  or  shop  costs  aside  from  insurance.  The  results, 
although  for  1917  only,  check  very  closely  with  17  years'  experience 
on  more  than  500  buildings.  The  Company  has  known  for  years  that 
it  got  lower  costs  for  the  owner  under  a  "cost  plus"  contract  than 
it  could  for  its  own  pocket-book  on  a  lump-sum  contract. 

In  reply  to  the  question  as  to  what  is  meant  by  "cost  plus,"  whether 
it  is  cost  plus  percentage  or  cost  plus  a  lump  sum,  the  speaker  would 
say  that  the  22  buildings  under  discussion  were  about  equally  divided, 
on  the  one  hand,  between  the  cost  plus  straight  percentage  on  a  sliding 
scale  where  the  contractor's  compensation  varied  directly  as  the  cost 
of  the  work,  and,  on  the  other  hand,  a  cost  plus  a  fixed  fee  or  lump 
sum,  where  the  contractor's  compensation  was  independent  of  the  cost 
of  the  work.  Some  of  these  contracts  had  guaranteed  totals  with  or 
without  profit-sharing.  There  are  many  diilerent  ways  of  writing  "cost 
plus"  contracts ;  any  one  can  sit  down  and  work  out  twenty  or  more  of 
them  in  an  afternoon,  but  it  is  a  fact  that  the  best  units,  that  is,  the 
best  net  units  of  the  cost  of  the  work,  have  been  made  on  unguaran- 
teed jobs,  and  the  reason  for  this  is  the  spirit  of  confidence  and  co- 
operation which  usually  cannot  be  gotten  from  the  owner  under  a 
lump-sum  form  of  contract. 

In  regard  to  whether  or  not  the  lower  cost  of  the  "cost  plus" 
contract  in  the  speaker's  organization  was  reflected  in  the  amount  that 
the  owner  had  to  pay  for  the  job,  or  whether  the  Company  made  more 
money  out  of  it,  the  speaker  would  say  that  if  the  contract  was  a 
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Mr.  straight  unguaranteed  cost  plus  percentage  form,  the  cost  paid  by  the- 
^^^'  owner  is  the  net  cost  plus  the  fee,  so  that  any  variation  in  cost  benefitSr 
the  owner  directly.  If  the  contract  has  a  guaranty  or  upset  price,  it> 
usually  also  requires  a  profit-sharing  clause,  so  that  any  lowering  of 
unit  net  costs  would  benefit  both  the  owner  and  the  contractor.  This 
profit  sharing  varies  from  one-half  to  one-third  to  the  contractor  and 
two-thirds  to  the  owner.    Occasionally,  the  owner's  share  is  even  higher. 

On  some  of  the  Company's  contracts  it  has  profit-sharing,  but  not 
on  a  lump-sum  contract.  In  this  latter  type,  the  contractor  makes^ 
all  the  profits  on  any  unexpended  allowance  that  there  may  be.  A 
''cost  plus"  contract  with  a  guaranteed  total  is  really  an  attempt  on 
the  owner's  part  to  "eat  his  cake  and  keep  it  too."  It  is  a  cumber- 
some contract,  because  it  is  subject  to  all  the  careful  estimating  and' 
bargaining  on  extras  and  credits  that  the  lump-sum  contract  effects, 
and,  at  the  same  time,  requires  the  minute  cost  keeping  and  n^otia- 
tions  with  the  owner  which  a  "cost  plus"  job  involves. 

On  every  job  the  Company  has,  its  superintendents'  profit-sharing- 
plan  applies.  In  explanation  of  that  plan,  it  may  be  stated  that  ever- 
since  1910,  the  Company  has  been  saying  to  its  construction  organiza- 
tions that  if  they  equal  or  come  inside  of  an  agreed  estimate,  the- 
superintendent,  and  on  big  jobs,  his  chief  assistants,  will  get  extra 
compensation  or  bonuses,  varying  by  the  amount  that  the  estimate 
is  exceeded.  Recently,  this  plan  has  been  extended  to  include  the 
principal  foremen  on  every  job.  The  speaker  has  mentioned  an  agreed' 
estimate,  and  by  this,  he  means  that,  on  cost  plus  fee  jobs,  the  estimate 
is  submitted  to  the  architect  or  engineer  and  the  owner  for  their 
approval  as  a  reasonable  amount  to  allow  for  the  work  in  the  imme- 
diate control  of  the  job  organization.  On  lump-sum  contracts,  the- 
estimate  is  not  submitted  to  the  architect,  engineer,  or  owner.  It 
has,  however,  on  either  kind  of  contract,  to  pass  the  profit-sharing 
committee  of  the  Company. 

On  "cost  plus"  work  the  owner  is  told  that  any  bonus  earned'' 
under  this  plan  is  part  of  the  cost  of  the  work  payable  by  him,  because 
such  bonus  or  extra  compensation  is,  in  a  measure,  extra  salaries  paid' 
to  the  organization  in  order  to  get  lower  costs,  and  the  owner  benefits 
equally. 

The  statement  has  been  frequently  made  that  on  "cost  plus"  work 
the  men  actually  doing  the  work  in  the  field  know  the  character  of 
contract,  and  the  pocket  of  the  disbursing  agent,  be  it  the  Government 
or  a  private  o-wner,  suffers  accordingly.  The  experience  of  the  speaker's 
Company  contradicts  this,  and  it  is  believed  that  that  experience  has 
been  sufficiently  wide  to  make  its  opinion  of  fair  value.  As  stated, 
the  whole  question  is  one  of  the  spirit  of  the  organization.  If 
it  is  known  throughout  the  rank  and  file  of  a  contracting  organization 
that  a  man  is  discharged  just  as  quickly  for  careless  shirking  work 


Papers.]    DISCUSSION  :  CONTEACTS  :  "cOST  PLUS"  AXD  OTHER  FORMS   851 

or  inefficiency  on  a  "cost  plus"  job  as  he  is  on  a  lump-sum  job,  ex-    Mr. 
perience  indicates  that  no  difference  can  be  detected  in  the  unit  costs 
between  a  "cost  plus"  or  a  lump-sum  job.     Unit  costs  really  tell  the 
story  of  the  relative  operation  of  the  two  contracts. 

If  there  is  efficient  management,  systematized  inspection,  and  a 
determination  to  see  that  an  organization  is  run  on  an  even  keel,  re- 
gardless of  the  form  of  the  contract,  any  difference  in  the  unit  cost  on 
a  job  due  to  the  form  of  contract  would  be  in  general  in  favor  of  the 
"cost  plus"  job. 

Relative  to  the  closeness  of  the  two  forms  of  contract  in  their  com- 
parative costs  being  due  to  the  fact  that  the  superintendents  and  the 
foremen  shared  in  the  profits,  the  speaker  thinks  that  undoubtedly 
that  is  true,  but  it  seems  to  him  that  if  this  point  is  admitted,  it 
might  be  also  admitted  that  the  form  of  contract  really  makes  no 
difference  at  all.  The  speaker  recently  made  up  some  figures  showing 
the  difference  between  the  estimates  given  by  his  Company  to  owners 
at  the  time  of  negotiating  the  contracts  for  their  work  and  the  actual 
■costs  which  the  same  owners  paid  for  the  completed  undertaking. 
These  figures  cover  all  "cost  plus"  contracts  made  between  July,  1910, 
;and  January  1st,  1918,  that  is,  about  7J  years,  and  cover  about 
$12  500  000  worth  of  work.  The  actual  cost  paid  by  the  owners, 
including  all  profits  to  the  contractor  and  any  bonuses  to  field  organi- 
zations of  the  contractor,  were  less  than  the  estimated  costs  by  about 
$400  000,  or  approximately  3  per  cent.  This  covers  a  total  of  about  90 
contracts  for  probably  115  buildings. 

It  would  seem  that  this  was  a  pretty  good  indication  of  the  ex- 
•cellence  of  the  management,  the  ability  to  estimate  correctly  the  costs, 
and  the  consistent  performance  of  the  field  organizations  in  carrying 
<)Ut  the  schedules  set  up  for  them.  It  checks  back  again  to  the  propo- 
i<ition  that  the  type  of  contract  is  not  the  determinate  factor.  The 
Teally  important  feature  is  the  management  and,  perhaps,  the  intent 
and  disposition  of  the  contractor. 

Henry  B.  Seaman,*  M.  Am.  Soc.  C.  E. — In  the  discussion  of  this  Mr- 
paper,  reference  has  been  made  to  Government  work  or,  more  prop- 
erly speaking,  to  war  work,  and  the  apparently  excessive  cost  of  the 
"cost  plus"  contracts  for  the  Government  during  the  war.  The  cost  of 
war  work  should  never  be  compared  with  similar  conditions  on  pri- 
vate work,  as  the  cost  of  work  for  war  purposes  was  of  minor  impor- 
tance when  compared  with  the  time  to  be  saved  in  its  completion. 
There  was  an  "enemy  at  the  door",  and  an  extra  cost  of,  say,  $1  000  000, 
on  a  large  piece  of  work,  was  not  to  be  compared  with  the  possible 
saving  of  2  weeks'  time  in  its  completion;  not  only  were  many  lives 
in  jeopardy,  but  victory  itself  was  at  stake. 
*  New  York  City. 
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At  the  beginning  of  the  war,  there  was  no  time  to  enter  into  formal 
contracts.  Contracts  amounting  to  millions  of  dollars  were  awarded 
verbally,  the  terms  to  be  confirmed  in  writing  later,  and  the  increasing 
number  of  contracts  continually  awarded  gave  no  opportunity  for 
details. 

In  due  time,  the  various  forms  of  contracts  were  fully  considered 
by  a  board  representing  six  different  branches  of  the  Government,  and 
although  the  cost  plus  percentage  form  was  considered  the  least 
desirable,  it  was  found,  for  a  considerable  time,  to  be  the  only  prac- 
ticable form  which  could  be  adopted  under  the  stress  of  circum- 
stances. Later,  however,  modifications  and  improvements  were  intro- 
duced gradually  and,  in  many  instances,  a  bonus  was  offered  to  the 
contractor  on  any  saving,  under  an  agreed  estimated  cost. 

The  successful  execution  of  a  "cost  plus"  contract,  whether  on  per- 
centage or  fixed  fee,  largely  depends  on  the  character  of  the  chief 
contractor  and  his  ability  to  control  the  execution  of  the  work.  Almost 
invariably  his  character  will  be  found  to  pervade  the  entire  work.  It 
is  for  this  reason  that  percentage  work  must  be  awarded  by  personal 
selection  rather  than  by  competition,  and  as  personal  selection  may 
have  the  appearance  of  favoritism,  it  will  be  difficult  to  establish  the 
practice  on  municipal  or  other  public  works. 

Mr.  Frederick  Glaeser,*  Assoc.  M.  Am.  Soc.  C.  E.  (by  letter)  .f — The 

writer  is  strongly  imbued  with  the  idea  that  the  functions  of  the  engi- 
neer do  not  end  with  the  preparation  of  a  set  of  specifications  and 
drawings  for  a  particular  piece  of  work,  but,  like  those  of  the 
sculptor,  must  include  its  completion,  as  created  in  his  brain,  even  to 
the  last  detail  of  construction;  he  must  not  place  on  a  second  party, 
called  a  contractor,  the  responsibility  for  carrying  out  the  plan.  The 
thought  which  the  writer  desires  to  convey  is  that  the  middleman,  as 
in  merchandising,  is  a  source  of  expense  that  possibly  may  be  done 
away  with  in  the  future.  This  thought  is  highly  important  in  these 
days  of  high  prices,  when  expenses  are  pyramiding  one  on  top  of 
another,  and,  it  is  believed,  the  greatest  opportunity  for  the  engineer 
to  do  constructive  service  to-day  lies  in  developing  his  executive  powers, 
in  order  that  he  may  be  able  to  carry  out  properly  a  pre-arranged  con- 
struction programme. 

We  all  credit  the  contractor  with  the  "know  how",  and,  being  in 
business  to  secure  his  living,  he  must  earn  it;  but,  because  of  the 
gamble  that  he  must  invariably  take,  he  is  bound  to  protect  himself  so 
that  he  will  not  lose.  The  natural  thing,  therefore,  for  him  to  do  is, 
of  course,  to  bid  sufficiently  safe  so  as  not  to  pay  for  the  privilege  of 
doing  the  work.     We  have  all  had  experience  with  various  classes  and 

•  Trenton,  N.  J. 

t  Received  by  the  Secretary,  September  12th,  1919. 


Glaeser, 
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types  of  men,  and  know  that  some  must  be  watched  more  closely  than      Mr. 
•  ,  Glaeser. 

others. 

During  the  last  two  years,  the  writer  has  had  opportunities  to  judge 
of  the  "cost  plus"  contract  in  its  various  phases,  and  is  entirely  in  accord 
with,  and  a  strong  supporter  of,  the  type.  The  forms  used  have 
included  the  "percentage  fee"  on  a  sliding  scale;  the  "fixed  fee"  form, 
in  which  the  fee  was  agreed  on  by  both  parties  and  usually  was  a 
certain  percentage  of  the  estimated  cost  agreed  on  by  the  owner  and 
contractor  before  the  work  was  begun;  and,  latterly,  on  small  jobs,  due 
to  the  fact  that  surplus  materials  were  available,  and  because  mate- 
rials could  be  purchased  at  Government  prices,  the  policy  has  been  to 
assemble  all  the  materials  at  a  convenient  storehouse  or  storage  pile 
and  ask  for  bids  on  furnishing  the  labor  and  equipment  required  to 
perform  the  work.  This  form  of  contract  is  limited  in  its  application, 
necessarily,  but  has  the  advantage  of  employing  the  man  who  possesses 
the  knowledge  and  experience,  but  lacks  the  capital.  It  has  been 
proven  to  result  in  considerable  economy.  On  work  valued  at  approxi- 
mately $100  000,  made  up  of  seventeen  jobs,  it  has  been  po'fesible,  with 
a  gang  of  general  average  characteristics,  to  save  a  considerable  sum. 

If  it  is  necessary  to  enter  into  a  contract,  the  ideal  form,  in  the 
v.'riter's  opinion,  and  that  which  permits  of  more  elasticity  in  its 
operation  than  those  at  present  in  vogue,  is  one  in  which  the  estimated 
cost  is  agreed  on,  the  fee  fixed  at  a  certain  sum  subject  to  adjustment 
in  one  of  tw^o  ways,  namely,  a  bonus  if  the  actual  cost  is  less  than  the 
estimated  cost,  and  a  penalty  if  the  actual  cost  exceeds  the  estimated 
cost.  It  will  be  admitted  that  changes  in  plans  may  change  consid- 
erably the  cost  of  the  work,  but  in  that  case  the  ingenuity  and  knowl- 
edge of  the  engineer  is  brought  into  play,  adjustments  are  made  on 
the  basis  of  the  original  contract,  and  additions  or  subtractions  are 
made  from  the  sums  involved.  The  tendency  of  this  form  of  eon- 
tract  to  make  the  parties  thereto  feel  that  a  partnership  exists,  which 
can  be  beneficial  to  both,  is  an  incentive  with  unlimited  possibilities,  and 
results  in  economy  not  otherwise  obtainable. 

In  continuation  of  the  idea  expressed  in  one  of  the  foregoing  para- 
graphs, it  would  seem  that  one  of  the  functions  of  a  National 
Engineering  Society  would  be  the  proper  supervision  of  the  execution  of 
Federal,  State,  and  Municipal  undertakings  of  an  engineering  nature. 
It  would  seem  that  such  a  society,  through  its  various  local  associations, 
could  be  so  in  touch  with  civic  improvements  as  to  bring  about  a 
considerable  reduction  in  the  cost  of  engineering  works.  This  could 
be  done  by  providing  a  clearing  house  through  which  the  various  serv- 
ices necessary  for  any  piece  of  work  could  be  supplied.  Tools  and 
equipment  could  be  purchased  or  hired,  and  the  middleman  eliminated. 
Such  a  combination  would  give  the  engineer  the  opportunity  to  lessen 
the  burden  on  the  tax-payer,  to  reduce  the  cost  of  living  very  greatly, 
and  to  give  a  maximum  of  service  to  the  community. 
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Mr.  George  D.  Snyder,*  M.  Am.  Soc.  C.  E.  (by  letter)  .f — There  is  one 


Snyder. 


method  of  constructing  engineering  work  that  was  not  referred  to  in 
the  paper  and  was  only  mentioned  incidentally  in  the  discussion,  that 
is,  where  the  engineer  executes  the  work  without  the  medium  of  a 
contractor,  by  employing  labor  and  purchasing  material,  either  in  his 
own  name  or  that  of  the  owner,  thereby  becoming  the  owner's  agent. 
By  this  means,  instead  of  having  three  organizations  to  deal  with — the 
owner's,  the  engineer's,  and  the  contractor's — there  are  only  two,  the 
owner's  and  the  engineer's. 

When  an  engineer  is  retained  to  design  and  execute  an  engineering 
work,  and  the  owner  engages  a  contractor  to  do  the  actual  construc- 
tion, what  he  is  really  doing  is  employing  a  man  who  is  skilled  and 
experienced  in  the  business  of  constructing  to  execute  the  plans  and 
specifications  of  the  engineer,  whose  remuneration  is  fixed  in  the 
contract  whether  it  be  a  lump  sum,  by  unit  prices,  or  some  form  of 
"cost  plus".  In  any  case,  he  must  produce  a  cheaper  or  better  struc- 
ture, or  he  must  produce  it  in  less  time  than  it  could  be  done  without 
him,  in  order  to  justify  his  existence.  In  other  words,  he  must  effect  suf- 
ficient saving  to  recompense  himself,  and,  in  addition,  effect  a  saving 
to  the  owner  in  money  or  time.  As  a  matter  of  fact,  on  most  works 
of  the  usual  character,  under  stable  conditions  of  prices  of  labor  and 
material,  the  contractor  does  justify  his  existence. 

No  general  rule  can  be  laid  down  as  to  which  type  of  contract  is 
preferable,  as  each  has  advantages  under  certain  conditions. 

The  lump-sum  form  of  contract  is  preferable  where  the  character 
of  the  work  is  not  unusual  and  where  the  quantities  can  be  determined 
accurately  in  advance.  It  has  the  advantage  to  the  owner  of  enabling 
him  to  figure  with  some  accuracy,  even  allowing  for  a  certain  per- 
centage of  extras,  on  his  probable  capital  outlay. 

The  unit  price  contract  is  preferable  where  the  quantities  cannot 
be  determined  accurately  in  advance. 

The  "cost  plus"  contract  is  more  adapted  to  work  where  there  is 
not  sufficient  time  to  work  out  full  plans  and  specifications  in  advance, 
or  where  complete  data  as  to  the  conditions  to  be  met  cannot  be 
obtained. 

The  conditions  adaptable  to  the  work  being  done  directly  by  the 
engineer  are  as  follows,  some  of  which  however  apply  with  equal  force 
to  the  "cost  plus"  method : 

1st. — Works  of  unprecedented  character  and  difficulty. 

2d. — Works  where  the  time  element  is  the  ruling  consideration 
and  where  there  is  not  sufficient  time  available  to  work  out 
completely  and  develop  the  plans  and  specifications  before 
starting  the  work. 


*  New  York  City. 
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3d. — Works  likely  to  extend  over  a  long  term  of  years  during  which     Mr. 

marked  changes  in  the  prices  of  labor  and  materials  and  in 

the  conditions  under  which  the  project  is  financed,  may  occur. 
4th. — Works  on  ^Yhich  safety  is  the  dominating  consideration,  where 

changes  and  alterations  are  to  be  made  in  a  structure  without 

discontinuing  its  use  by  the  public. 

Among  works  of  unprecedented  character  and  difficulty  may  be 
mentioned  the  completion  of  the  Hudson  River  Tunnels  of  the  Hudson 
and  Manhattan  Eailroad.  At  the  time  work  was  resumed  on  these 
tunnels,  the  project  had  a  bad  financial  history.  The  company  had 
been  in  the  hands  of  a  receiver,  and  several  contractors  had  been  unable 
to  complete  the  work.  Therefore,  when  the  owners  invited  bids  to 
complete  the  project,  the  bids  were  so  high  that  it  was  decided  to  reject 
them  and  execute  the  work  at  cost  under  the  direction  of  the  engineer. 
This  was  so  successful  that  the  entire  system,  with  the  exception  of 
portions  of  the  work  on  the  land  approaches,  was  done  in  this  way. 

The  Hudson  River  Tunnels  are  also  an  illustration  of  the  advantage 
of  using  this  method  where  the  time  element  is  the  ruling  considera- 
tion, for  if  no  work  had  been  done  until  complete  plans  and  specifica- 
tions had  been  worked  out,  it  would  have  delayed  the  ultimate  com- 
pletion very  much.  As  it  was,  when  the  tunnels  were  partly  completed, 
the  management  changed  the  plans  in  order  to  permit  the  use  of 
multiple-unit  trains  instead  of  single-unit  trolley  cars,  which  was  done 
without  discontinuing  any  of  the  work  in  hand. 

In  regard  to  works  extending  over  a  long  term  of  years,  two 
instances  may  be  mentioned,  one  having  been  done  at  cost  by  the 
engineer  and  the  other  by  an  ordinary  unit  price  contract.  The 
financial  panic  of  1907  involved  both  owners  so  that  they  could  not 
continue  the  work  on  account  of  their  inability  to  get  funds  to  meet 
bills  and  pay-rolls.  In  the  first  case,  the  construction  of  portions  of  the 
work  was  suspended  without  any  legal  or  other  difficulty,  while,  in  the 
second  case,  a  settlement  had  to  be  made  with  the  contractor  to  com- 
pensate him  for  his  loss  due  to  the  suspension  of  the  work. 

A  case  involving  safety  may  be  mentioned,  namely,  the  alterations 
to  the  Center  Street  Loop  to  conform  to  the  plans  for  the  Dual  Sub- 
way System  after  two  of  the  tracks  were  in  operation.  In  this  case, 
a  contract  was  let  to  the  operating  company  to  do  the  work  at  cost, 
and  the  work  was  executed  under  the  direction  of  its  engineers.  It 
would  have  been  very  difiicult  to  have  drawn  a  contract  that  would 
have  safeguarded  the  public  and,  at  the  same  time,  properly  recom- 
pensed the  contractor  for  the  extra  work  necessary  to  do  this  in  any 
other  form  of  contract. 

In  doing  work  at  cost,  under  the  direction  of  the  engineer,  it  is 
essential  that  he  shall  have  the  necessary  experience  and  organization 
and  that  the  necessary  arrangements  in  regard  to  plant  can  be  made,        , 
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life  than  that  necessary  to  complete  the  work  under  consideration,  it 
must  be  purchased  and  charged  off  to  the  work  regardless  of  the 
character  of  the  contract.  Where  the  plant  is  very  expensive  in  pro- 
portion to  the  cost  of  the  work,  and  cannot  be  leased,  it  may  be  neces- 
sary to  let  the  work  to  a  contractor  having  a  suitable  plant. 

To  claim  that  the  same  efficiency  of  labor  cannot  be  obtained  on  a 
cost  job  as  on  a  contract  job  is  an  admission  of  inefficiency  on  the 
part  of  those  directing  the  work.  Of  course,  it  is  human  nature  for 
a  contractor  who  has  both  contract  and  force  account  jobs  under  way,  to 
assign  his  best  men  to  the  contract  job;  but  there  is  no  such  incentive 
where  the  work  is  being  done  by  the  engineer  directly  as  agent  for  the 
owner. 

Doing  work  by  the  engineer  without  the  medium  of  a  contractor  is 
applicable  to  public  work,  where  State  laws  do  not  preclude  such  a 
method,  but  trouble  may  be  had  with  labor  owing  to  civil  service 
requirements  and  rulings.  Some  of  the  Federal  river  and  harbor  work 
is  executed  by  direct  labor. 

The  advantages  and  disadvantages  of  these  methods  vary  with  the 
character  of  the  work,  the  local  and  financial  conditions,  and  the 
owner's  desires,  and  the  engineer  should  not  limit  himself  to  any  one 
method  of  executing  his  plans,  but  should  freely  use  those  best  meeting 
the  conditions. 

Mr.  F.  G.  Baum,*  M.  Am.  Soc.  C.  E.  (by  letter).!— The  writer  thinks 

that  the  "cost  plus",  or  percentage,  plan  of  doing  construction  work  is 
an  abomination  and  a  practice  which  leads  almost  inevitably  to  loss 
of  control  of  the  cost  of  the  work  and  loss  of  confidence  of  the  owner  in 
the  engineer  and  contractor. 

The  contractor  or  engineer  may  be  ever  so  honest,  but  the  moment 
the  men  in  his  employ  know  the  job  is  a  percentage  job,  they  think  they 
are  being  loyal  to  their  employer  if  they  make  all  the  "percentage" 
they  can.  This  applies  from  the  top  down  to  the  last  laborer.  The 
writer  has  heard  the  men  (big  and  little)  brag  about  how  they  "put 
it  over"  for  the  boss.  Until  human  nature  changes,  the  "cost  plus" 
plan  must  lead  to  great  dishonesty.    The  author  admits : 

"There  can  be,  of  course,  great  dishonesty  under  'cost  plus'  con- 
tracts, but,  if  this  occurs,  it  is  the  owner's  fault  in  lax  supervision  of 
his  own  forces  or  from  incompetent  or  dishonest  engineers." 

That  is  a  remarkable  statement.  What  control  has  the  owner  over 
the  contractor's  dishonesty  or  that  of  his  men,  or  their  competency  ? 

The  writer  has  always  made  it  a  practice  to  have  nothing  to  do  with 
the  "cost  plus"  plan,  except  where  no  other  course  could  be  followed ; 

*  San  Francisco,  Cal. 
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and  lie  thinks  engineers,  contractors,  and  architects,  generally,  will    Mr. 
obtain    a    higher    standing,    if    they    abandon    it   entirely,    except    in 
emergency  cases. 

George  Perrine,*  M.  Am.  Soc.  C.  E.  (by  letter). — t"A  contract  is  ^  Mr 
an  agreement  between  two  or  more  parties  for  the  doing  or  the  not 
doing  of  some  definite  thing.":}: 

In  construction  contracts  the  contractor  agrees  to  do  certain  work 
and  furnish  the  necessary  materials  for  stated  prices,  for  which  he  is 
to  be  paid  by  the  owner.  The  prices  are  always  stated  in  the  contract, 
and  the  units  for  which  these  prices  are  to  be  paid  can  be  accurately 
measured  or  counted. 

For  doing  certain  work  described  in  the  specifications,  including 
the  furnishing  of  all  materials  enumerated  in  the  contract,  the  con- 
tractor expects  just  compensation  (in  addition  to  actual  costs)  for 
his  services  and  experience,  and  the  use  of  his  organization,  plant,  and 
money  in  prosecuting  the  work. 

The  owner  knows  what  the  completed  work  will  be  worth  to  him ;  if 
it  is  a  factory,  it  will  give  certain  returns  in  rent,  and  so  with  other 
things,  a  value  can  be  set  on  them.  In  order  to  fix  the  value,  the  owner 
engages  an  engineer  or  architect  to  make  the  estimates.  If  he  is  a 
good  business  man,  he  will  engage  an  experienced  adviser,  as  an  insur- 
ance against  serious  mistakes  in  fijfing  the  the  value  of  his  new  property. 

The  owner  has  the  estimate  of  his  expert  from  which  to  judge  the 
amount  of  capital  involved;  then  he  advertises  for  bids.  Usually,  such 
bids  are  called  for  as  unit  price  or  lump  sum;  in  either  case,  the  bid 
prices  are  to  include  the  cost  of  the  contractor's  services  and  his  profit. 
A  number  of  contractors  will  bid,  their  bids  varying  more  or  less  from 
the  figures  of  the  owner's  expert.  The  expert  can  judge  very  closely 
from  experience  by  comparison  with  the  contractor's  bids  how  much  the 
contractor  will  probably  realize  for  his  services. 

The  contractor's  first  thought,  when  making  up  his  bid,  is:  How 
much  money  has  the  owner  appropriated  to  do  the  work?  The  next 
is :  Who  are  to  be  my  competitors  ?  Then  he  bets  a  certain  amount  on 
his  skill  against  that  of  the  other  contractors. 

If  the  contractor's  figures  are  much  lower  than  those  of  the  owner, 
the  supposition  is  that  he  will  lose  money  if  awarded  the  contract  and, 
•  therefore,  trouble  and  disputes  will  arise  between  the  contractor  and 
the  owner,  which  may  be  more  expensive  in  the  end  than  if  a  contract 
had  been  let  to  a  reliable  contractor  at  the  owner's  figures. 

There  are  certain  things  for  which  the  actual  costs  can  be  fixed 
before   commencing   construction.     Quotations   can   be   secured,   good 

*  New  York  City. 
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Mr.  for  a  stated  time,  for  materials  and  plant  rental,  these  cost  prices  to 
ernne.  j^^j^  good  while  a  contractor  is  being  selected. 

After  these  provisional  agreements  are  made,  and  a  contractor  is 
found  who  will  be  willing  to  do  the  work  at  the  owner's  estimated  cost, 
the  owner  can  decide  whether  or  not  he  wants  to  build  at  the  prevailing 
market  prices.  He  then  has  his  expert  estimate  the  probable  cost  and 
fluctuation  of  the  prices  of  labor,  and  the  cost  of  labor  and  materials  are 
added  together  to  obtain  the  probable  net  cost  of  the  work. 

The  owner  knows  what  he  can  afford  to  pay  for  what  he  expects  to- 
get  under  the  terms  of  the  contract,  but  is  often  uncertain  as  to  the 
personal  ability  and  integrity  of  some  of  the  contractors  and  their 
forces.  If  a  contractor  is  losing  money,  the  owner  will  probably  have 
some  difficulty  and  be  put  to  additional  expense  to  guard  against  getting 
poor  material  and  workmanship. 

It  should  be  possible  to  guard  against  such  conditions  by  letting  a 
contract  to  one  of  several  selected  firms,  the  contract  to  cover  the  cost 
of  the  work  based  on  the  owner's  estimate  for  the  actual  cost,  including 
overhead  expenses  and  the  contractor's  fee.  The  contractors  who  are 
invited  to  bid  for  the  work  should  be  required  to  divide  their  bids  into 
three  parts,  net  cost,  overhead,  and  fee  desired. 

In  order  to  give  the  contractor  an  incentive  to  save  money,  he 
should  share  with  the  owner  any  saving  below  the  latter's  estimated 
cost. 

It  is  the  duty  of  the  owner's  engineer  to  see  that  the  contractor  does 
not  turn  out  poor  work,  in  order  to  make  a  saving  and,  thereby,  get' 
an  extra  profit.  It  is  also  his  duty  to  see  that  his  inspectors'  methods 
do  not  retard  the  contractor's  forces. 

The  owner's  engineer  should  add  to  his  net  cost  the  contractor's 
overhead  charges  and  fee  and  a  certain  amount  for  contingencies. 
When  the  contractor  signs  the  contract,  he  accepts  the  approved  esti- 
mate of  cost  and  contingencies  as  final  and  binding. 

The  contractors  under  consideration  by  the  owner  should  be  re- 
quested to  examine  the  plans  and  make  their  own  estimates,  in  order 
to  decide  whether  they  are  willing  to  accept  the  contract  based  on  the 
engineer's  estimate. 

If,  in  figuring  the  contractor's  fee,  the  total  cost  of  the  contract 
should  exceed  the  net  cost  plus,  say,  for  example,  50%  of  the  estimated 
contingencies,  a  deduction  should  be  made  in  the  contractor's  per- 
centage fee,  by  an  amount  in  proportion  to  that  which  the  cost  exceeds 
the  net  cost,  plus  50%  of  the  contingencies.  The  object  of  this  is  to 
compel  the  contractor  to  exercise  the  best  supervision  in  order  to  keep 
down  the  costs.  By  such  a  contract,  the  owner  pays  no  more  than  his 
engineer  estimates  the  cost  to  be,  and  the  contractor  has  the  opportunity 
of  increasing  his  profit  by  exercising  his  skill.  Orders  for  extras  may 
be  figured  on  the  same  basis  as  those  for  the  general  contract. 
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P.  L.  Reed  *  M.  Am.  Soc.  C.  E.  (by  letter). f — When  a  prospective    Mr. 
owner  has   decided  to  apply   his   funds   to   the  construction   of   some 
structure   or   other   engineering   work,   he   may   handle   it    in    one   or 
several  ways: 

(a)  Employ  the  necessary  foremen,  mechanics,  and  laborers; 
purchase  the  necessary  materials;  and  supervise  the  con- 
struction. 

(h)  Employ  one  or  more  superintendents  on  a  salary  basis  and 
delegate  to  them  the  authority  to  hire  some  or  all  foremen, 
mechanics,  and  laborers;  and  to  purchase  some  or  all  of  the 
materials;  and  entrust  to  these  superintendents  the  applica- 
tion of  the  labor  and  the  materials. 

(c)  Employ  a  contractor  on  a  "cost  plus"  basis  and  delegate 
to  him  most  or  all  of  the  authority  to  employ  labor,  purchase 
materials,  and  apply  them  to  the  work  to  be  accomplished. 

(d)  Enter  into  a  fixed  price  or  fixed  unit  price  contract  by  which 
he  delegates  all  authority  for  employment  of  labor,  purchase 
of  materials,  and  their  respective  applications. 

Method  (a)  is  "day  labor"  or  "force  account";  Method  (c)  is 
"cost  plus";  Method  (&)  is  an  intermediate  stage  between  Methods 
(a)   and  (c) ;  and  Method  (d)  is  "contract"  work. 

It  is  to  h4  noted  that  Methods  (o),  (&),  (c),  and  (d)  involve 
increasing  delegation  of  authority,  but  that  in  Methods  (a),  (h),  and 
(c),  the  owner  retains  the  financial  responsibility  for  results,  and  , 
that  only  in  Method  (d)  is  he  relieved  of  this.  As  Methods  (a),  (fe), 
and  (c)  involve  increasing  delegation  of  power  to  spend  without 
definite  responsibility  for  costs,  they  imply  increasing  degrees  of 
confidence  or  trust  by  the  owner  in  his  agents,  coupled  with  financial 
supervision  in  different  proportions  according  to  circumstances.  This 
element  of  trust  which  attains  maximum  proportions  in  the  "cost 
plus"  method  of  doing  work  is  of  so  intangible  a  nature  as  to  put 
this  method  under  a  great  handicap  in  the  award  of  public  works,  in 
normal  times,  and  where  competition  is  keen,  even  when  permitted 
by  law. 

The  author  has  suggested  that  "cost  plus"  contracts  could  be  let 
on  the  basis  of  fee  demanded,  on  the  contractor's  resources,  and  on  his 
reputation.  The  only  really  tangible  item  in  such  a  valuation  of  a 
competitive  proposal  would  be  the  amount  of  the  fee  demanded,  and 
to  attach  much  weight  to  this  item  would  be  like  selecting  a  doctor, 
a  lawyer,  or  an  engineer  on  a  similar  basis.  The  vital  question  is 
how  well  will  he  perform.  The  really  important  items  are  the 
intangible  ones,  and  it  must  always  be  difficult,  if  not  impossible,  in 
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normal  times,  to  justify  to  the  satisfaction  of  public  bodies,  awards 
of  public  works  on  such  considerations. 

The  author  explains  the  difficulty  arising  under  fixed  price  contracts 
from  extras,  actual  or  alleged,  which  are  largely  avoided  under  "cost 
plus"  contracts.  On  the  other  hand,  the  "cost  plus"  contract  brings 
its  own  difficulties  in  the  general  control  and  auditing  of  the  con- 
tractor's expenditures  and  in  deciding  what  items  are  properly  to  be 
included  in  the  cost  of  the  work  and  what  items  are  chargeable  to 
the  contractor's  account,  particularly  as  to  items  of  indirect  or  over- 
head expense.  Both  kinds  of  difficulties,  of  course,  are  minimized  by 
definite  and  complete  plans  and  specifications  in  the  case  of  the  fixed 
price  contract  and  a  definite  and  comprehensive  contract  in  the  case 
of  the  "cost  plus"  contract. 

In  his  advocacy  of  the  "cost  plus"  method,  the  author  suggests 
that  the  gamble  belongs  to  the  owner  and  mentions  the  uncertainties 
of  site,  weather,  and  varying  market  conditions;  but  what  should  be 
said  about  the  gamble  of  competent  and  honest  supervision  and 
direction  of  purchases,  plant,  construction  schedules,  and  organization 
and  application  of  working  forces?  This  latter  part  of  the  risk,  and 
it  is  an  exceedingly  important  part,  belongs  as  logically  to  the  con- 
tractor. If  it  be  urged  that  the  owner,  himself,  may  supervise  these 
things,  then  the  contractor  becomes  little  more  than  a  salaried  super- 
intendent and  we  approach  "day  work"  or  "force  account". 

However,  the  gamble  may  be  conceived  to  be  divided  in  origin. 
It  is  within  the  power,  and  it  is  the  practice,  of  the  two  contracting 
parties  to  distribute  it  as  they  may  agree.  In  some  cases,  the  owner 
may. be  in  a  better  position  to  assume  the  risks  of  the  enterprise,  in 
some  cases  the  contractor;  but,  independent  of  this,  one  party  may 
be  more  willing  to  assume  risks  than  the  other,  and  this  will  have 
a  material  effect  on  the  form  of  the  contract  drawn  to  accomplish  the 
"meeting  of  the  minds". 

,The  facilities  of  modern  trade  enable  one  to  take  risks  or  transfer 
them  to  others  within  a  large  range.  A  miller  may  buy  his  grain  on 
the  Exchange  before  it  is  harvested,  for  a  definite  price  per  bushel 
for  future  delivery,  and  we  are  told  that  various  crops,  such  as  fruit, 
are  not  infrequently  sold  by  the  producer  for  a  definite  lump  sum 
on  the  trees,  before  they  are  ripe.  We  may  carry  insurance  of  many 
kinds  to  relieve  ourselves  to  a  large  extent  of  various  risks.  An 
owner,  either  an  individual,  a  private  corporation,  or  a  city,  may  have 
a  sound  reason  for  placing  a  contract  for  some  improvement  at  a 
definite  lump  sum  price,  with  the  contractor  assimiing  all  risks.  Nor 
does  it  follow  that  a  fixed  price  contractor  in  assuming  risks  charges, 
in  the  long  run,  for  contingencies  which  do  not  happen  and  that,  on 
the  whole,  the  owner  pays  more  than  he  would  had  he  assumed  the 
risks.     The  contractor  would   naturally  prefer  to   cover   in  his  fixed 
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price  all  possible  contingencies,  but  if  he  did  he  would  get  little  or    Mr. 
no  work  in  competition,  and  it  is  doubtful  if,  as  a  whole,  contractors, 
in  their  estimates,  do  cover  the  contingencies  which  actually  develop. 

In  manufacturing,  the  man  in  the  shop  may  be  paid  by  the  hour 
or  by  the  piece,  with  or  without  bonuses,  premiums,  or  other  elabora- 
tions. Both  basic  methods  have  been  in  use  for  many  years,  and 
there  is  yet  no  consensus  of  opinion  as  to  which  is  the  better.  It  is 
probable  that  each  is  to  be  preferred  under  certain  conditions.  Simi- 
larly, in  contracting,  the  contractor,  like  the  day  worker,  may  be 
compensated  by  a  fee,  regardless  of  efficiency  of  performance,  under 
a  "cost  plus"  contract;  or,  like  the  piece  worker,  he  may  be  paid  a  fixed 
price  for  accomplishing  a  definite  result.  In  this  case,  too,  the  method 
to  be  preferred  probably  depends  on  the  circumstances. 

Recognizing  that  in  the  maximum  delegation  of  authority  to  spend 
without  definite  responsibility  for  costs  and  incentive  to  economy  lies 
the  inherent  defect  in  the  "cost  plus"  contract,  various  modifications 
have  been  made  in  these  contract  forms. 

The  general  types  may  be  indicated  as  follows:  (a)  cost  plus  a 
percentage  fee;  (b)  cost  plus  a  percentage  fee  with  a  fixed  maximum 
cost;  (c)  cost  plus  a  percentage  fee  with  a  maximum  fee;  (d) 
cost  plus  a  fixed  fee,  based  on  the  estimated  cost  of  the  work; 
(e)  cost  plus  a  fixed  fee  with  a  bonus  represented  by  a  definite 
proportion  of  any  savings  effected  in  actual  cost  below  the  estimated 
cost.  A  limit  may  be  set  to  the  amount  of  the  bonus;  (/)  cost  plus 
a  fixed  fee  with  the  bonus  for  saving  as  in  (e)  and  a  penalty  repre- 
sented by  a  definite  proportion  of  any  expenditure  in  excess  of  the 
estimated  cost.  A  limit  may  be  set  to  the  amount  of  the  penalty  so 
as  to  leave  a  minimum  fee. 

It  will  be  evident  on  consideration  that  Modifications  (&),  (e), 
and  (/)  of  the  simple  "cost  plus"  forms  are  essentially  compromises 
between  the  straight  "cost  plus"  and  the  ILxed  price  forms,  and  that 
they  serve  to  divide  the  risks  which  the  owner  carries  in  a  straight 
'"cost  plus"  contract  and  which  the  contractor  carries  in  a  fixed  price 
contract. 

The  exceptional  conditions  produced  by  the  war  had  as  elements: 
(a)  The  importance  of  a  prompt  commencement  and  vigorous  prose- 
cution of  large  and  complicated  projects  of  indefinite  extent  and 
detail,  with  economy  a  distinctly  secondary  consideration;  (h)  large, 
rapid,  and  uncertain  fluctuations  in  prices  of  material  and  wages  of 
labor;  (c)  serious  disturbances  in  the  normal  operation  of  the  law 
of  supply  and  demand;  (d)  an  exceptional  degree  of  patriotic  feeling 
which  minimized  fraud  and  induced  imperspnal  devotion  to  the  work. 

These  conditions  were  favorable  to  the  "cost  plus"  method  in  the 
execution  of  public  works.  When  a  contractor  is  given  a  "cost  plus" 
contract,  he  is  essentially  appointed  to  a  position  of  trust,  and  the 
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Mr.  general  power  of  committing  the  Government  or  a  city  to  this  relation- 
is  not  one  which  the  public  will  lightly  place  in  the  hands  of  its- 
contracting  officers  in  normal  times. 
Wheeler  WALTER  H.  Wheeler,*  Assoc.  M.  Am.  Soc.  C.  E.  (by  letter ).+— 
The  author  sets  forth  in  his  paper  certain  advantages  claimed  for 
the  "cost  plus"  contract  over  the  "lump  sum"  or  "item"  form  of 
contract,  and  invites  discussion  of  the  question. 

There  is  little  doubt  that  the  majority  of  contractors  favor  "cost 
plus"  contracts.  On  the  other  hand,  it  is  the  writer's  belief  that, 
very  few  owners  favor  this  form  of  contract,  and  there  are  certain 
good  reasons  why  they  should  not,  except  on  certain  classes  of  work,, 
such  as  repair  work  and  excavation  and  grading  where  the  kinds  and 
quantities  of  materials  are  difficult  to  determine.  The  writer  has 
been  fortunate  in  his  experience  in  being  at  various  times  a  principal; 
on  construction  in  the  capacity  of  engineer,  contractor,  and  owner, 
and  thus  has  had  opportunity  to  observe  and  study  contracts  fromi 
these  diiferent  viewpoints. 

It  seems  clear  that  most  of  the  advantages  claimed  for  the  "cost 
plus"  contract  vanish  completely  for  most  construction  work,  when 
the  engineer  who  draws  up  the  plans  and  specifications,  performs  his 
duty  thoroughly,  conscientiously,   and   intelligently. 

One  of  the  stock  arguments  which  is  often  advanced  by  con- 
tractors in  favor  of  the  "cost  plus"  contract,  is  the  time  to  be  saved 
by  letting  the  contract  and  starting  the  work  before  the  plans  and 
specifications  are  complete.  This  is  a  very  specious  argument,  and 
frequently  owners  are  persuaded  to  let  their  contracts  in  this  manner, 
cherishing  the  belief  that  time  will  be  saved.  Rarely  is  this  expecta- 
tion realized.  On  the  contrary,  the  result  is  usually  disappointing 
to  the  owner.  Time  usually  is  actually  lost  In  straightening  out  the 
errors  and  mistakes  that  have  been  made  in  starting  before  everything 
had  been  worked  out  carefully  on  paper,  and  the  cost,  instead  of 
being  reduced,  is  increased,  on  account  of  the  inability  to  organize 
the  job  properly  for  efficiency,  because  of  lack  of  knowledge  of  all  the 
details  of  the  work  involved  and  through  the  errors  previously  men- 
tioned. One  reason  why  this  argument  of  saving  time  is  used  so 
often  by  contractors  who  are  after  a  certain  piece  of  work,  is  obviously 
because  they  well  know  that  after  all  the  plans  and  specifications  have 
been  worked  out,  they  will  not  have  convincing  arguments  to  present 
in  favor  of  the  "cost  plus"  contract.  Certainly,  no  greater  mistake- 
can  be  made  than  to  begin  any  undertaking,  whether  construction  or 
other  enterprise,  without  proper  preparation,  and  proper  preparation 
in  a  construction  enterprise  certainly  involves  complete  plans  and' 
specifications. 

♦  Minneapolis,  Minn. 

t  Received  by  the  Secretary,  October  17th,  191&.. 
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In  the  absence  of  complete  y)lans  and  specifications,  the  basis  for  Mr. 
ii  clean-cut  contract  is  lacking.  Under  certain  circumstances,  haste 
in  beginning  work  is  sometimes  justified,  such  as  the  necessity  of 
retaining  right-of-way  rights,  title,  or  some  similar  jeason.  However, 
it  is  not  necessary  as  a  rule  to  let  a  contract  for  more  than  a  small 
part  of  the  work  in  order  to  accomplish  such  a  purpose,  and  the  plans 
and  specifications  for  the  major  work  can  be  worked  out  while  the 
-contracted  portion  is  in  progress. 

It  is  the  duty  of  the  engineer  to  advise  and  even  insist  that  his 
client  have  enough  exploration  work  done  to  furnish  reliable  data 
on  which  to  base  his  plans.  Such  work  is  usually  relatively  inex- 
pensive and  will  frequently  result  in  an  entirely  different  plan  being 
used.  Often,  in  this  way,  many  times  the  cost  of  the  exploration 
work  is  saved.  Engineering  is  or  should  be  an  exact  science,  and 
unless  one  has  exact  data  on  which  to  base  plans  and  specifications, 
one  is  working  on  guesswork  and  not  on  fact. 

It  is  argued  that  "cost  plus"  contracts  save  money  for  the  owner. 
It  is  possible  that  such  results  are  sometimes  attained,  or  could  be 
if  plans  and  specifications  were  worked  out  with  the  same  care  and 
completeness  under  this  system  as  they  would  be  under  the  "lumii 
sum"  system.  Here,  in  the  writer's  opinion,  lies  one  of  the  dangers 
•of  the  "cost  plus"  contract  to  the  Engineering  Profession.  Regardless 
of  how  conscientious  the  engineer  may  be,  he  is  almost  certain  to  be 
less  thorough  in  his  work  when  he  knows  that  there  will  be  no  "come- 
back" at  him  on  account  of  extras  resulting  from  his  failure  to  have 
his  plans  and  specifications  complete,  because  it  will  simply  be  a 
matter  of  correcting  the  error  or  supplying  the  deficiency  when  dis- 
covered; but  the  cost  is  there  just  the  same,  although  it  may  not 
appear  as  an  "extra".  The  writer  is  very  much  inclined  to  be  skeptical 
as  to  the  saving  that  can  be  made  on  the  cost. 

Another  argument  advanced  for  the  "cost  plus"  contract  is  the 
ease  with  which  changes  can  be  made  as  the  work  progresses,  and 
one  might  get  the  impression  fi'om  reading  the  paper  that  since  these 
changes  are  easily  or  more  easily  made  under  the  "cost  plus"  contract, 
they  involve  no  additional  cost  because  of  the  change.  On  the  con- 
trary, every  contractor  knows  what  it  means  to  be  making  frequent 
changes  in  plans  after  work  is,  started,  or,  worse  yet.  to  be  correcting 
or  changing  work  which  is  already  in  place,  and  the  greatly  increased 
cost  that  results  over  what  such  cost  would  have  been  had  the  work 
been  done  that  way  in  the  beginning.  Here,  again,  is  another  pitfall 
for  owner  and  engineer.  When  the  changes  have  to  be  taken  up 
and  their  cost  arrived  at  before  they  are  made,  as  under  the  lump  sum 
contract,  the  owner  is  impressed  with  such  cost.  Under  the  "cost 
plus"  contract,  the  owner  often  does  not  awaken  to  a  realization  of 
the  cost  until  the  job  is   done  and  the  final  cost  is  known,  and,  in 
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Mr.  many  instances,  the  job  has  not  been  finished,  because  adequate  funds 
were  not  provided  in  the  beginning  to  cover  the  total  cost;  or,  if  it 
is  finished,  it  is  a  disappointment  from  an  investment  standpoint,  as 
all  the  preliminary  calculations  are  upset.  Here,  again,  a  heavy 
responsibility  rests  on  the  engineer  to  see  that  his  client,  and  also 
that  he,  himself,  studies  the  work  so  thoroughly  and  considers  every 
detail  so  carefully  while  the  plans  are  in  preparation,  that  it  will 
not  be  necessary  to  make  changes  after  the  contracts  have  been  signed. 

The  writer  cannot  agree  with  Mr.  Clarke's  assertion  that  the 
"lump  sum"  contract  has  not  the  advantage  of  showing  the  cost  of 
the  work  before  starting,  and  that  there  is  "invariably  a  long  list 
of  extras."  If  there  is  this  "long  list  of  extras",  the  writer  would 
be  inclined  to  place  at  least  a  part  of  the  blame  on  the  engineer  who 
prepared  the  plans  and  specifications.  He  knows  of  considerable 
important  work  that  has  been  carried  through  without,  or  practically 
without,  a  single  extra.  However,  he  sees  no  good  reason  why  extras 
under  the  "lump  sum"  form  of  contract  should  be  so  difficult,  provided 
a  schedule  of  prices  for  extra  work  or  deductions  to  cover  contingen- 
cies is  required  of  the  contractor  when  the  contracts  are  signed. 

It  is  vitally  important  to  the  owner  that  he  know  very  closely 
what  the  work  will  cost  him  before  he  awards  the .  construction  con- 
tract. There  are  many  instances  where  owners  have  relied  on  the 
estimates  of  engineers  or  architects  for  the  cost  of  the  work  or  on 
the  estimates  made  by  contractors  based  on  preliminary  plans  or 
sketches,  with  disastrous  results.  There  are  even  instances  where 
unsuspecting  owners  have  been  encouraged  to  go  ahead  with  work, 
usually  on  the  "cost  plus"  system,  by  willfully  misleading  estimates, 
and,  in  some  instances,  have  met  with  financial  ruin  as  a  result.  In 
the  writer's  opinion,  the  engineer,  architect,  or  contractor  who  so 
misleads  an  owner,  either  knowingly  or  through  ignorance,  should  be 
severely  punished  under  the  law,  and  certainly  this  Society  should 
not  countenance  anything  of  the  kind  and  would  not  if  the  writer 
correctly  understands  its  ideals. 

The  same  principles  will  hold  good  on  the  argument  that  better 
workmanship  is  secured  under  the  "cost  plus"  contract.  It  is  simply 
a  matter  of  making  the  plans  and  specifications  clear  and  definite 
and  seeing  that  they  are  followed,  which  would  be  just  as  necessary 
under  the  "cost  plus"  system.  The  writer  can  see  no  reason  why  the 
contractor  bidding  on  a  lump  sum  contract  should  have  to  "guess 
at"  the  meaning  of  the  specifications.  He  has  the  privilege  of  making 
definite,  by  correspondence  with  the  engineer,  anything  that  is  indefi- 
nite or  difficult  to  interpret.  If  the  plans  and  specifications  are  well 
drawn,  why  should  theFe  be  anything  in  them  that  is  indefinite?  Is  it 
not  for  the  engineer  to  see  that  his  plans  and  specifications  are 
intelligible? 
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It  would  seem  tliat  for  most  work  the  "hmi])  sum"  form  of  contract     Mr.^  ^ 
comes    nearest   to    meeting    all    the   conditions    and   requirements    of 
construction   work   in   the  best   manner,   and   it   is   a   matter   of   the 
engineer's    ability,    intelligence,   and   integrity   to    make   it   work   out 
smoothly,  fairly,  and  properly. 

It  is  only  fair  to  the  contractor  that  he  be  protected  against 
increases  in  wages,  freight  rates,  and  other  contingencies  such  as 
strikes.  As  to  material  prices,  he  can  secure  protection  for  a  long 
enough  time  to  enable  him  to  place  his  orders,  and  if  he  is  negligent 
that  is  his  lookout. 

It  seems  to  the  writer  that  for  public  work  the  "lump  svmi"  is 
much  to  be  preferred  to  the  "cost  plus",  as  there  are  already  too  many 
opportunities  for  politics  and  "wire  pulling"  and  these,  in  the  writer's 
belief,  would  be  increased  by  the  adoption  of  the  "cost  plus"  contract. 

E.  Gr.  Walker,*  M.  Am.  Soc.  C.  E.  (by  letter). f — An  examination  of  Mr. 
this  paper  leaves  the  impression  that  its  author  is  a  strong  advocate  of  ^"^^'^' 
the  "cost  plus"  form  of  contract,  almost  to  the  exclusion  of  other 
forms.  In  his  strong  advocacy  of  it,  he  enumerates  a  number  of  points 
which  he  reads  as  great  advantages  of  the  system,  but  which  to  many 
other  people  would  appeal  rather  as  disadvantages.  The  whole  ques- 
tion as  to  the  best  form  of  contract  to  be  used  for  a  particular  job 
turns  entirely  on  the  circumstances  under  which  the  contract  is  being 
issued,  and  it- is  practically  impossible  to  say  that  one  form  is  better 
than  another  unless  the  particular  circumstances  of  each  case  are 
taken  fully  into  consideration. 

In  general,  in  engineering  practice,  there  are  three  parties  pri- 
marily involved:  (1)  the  owner;  (2)  the  engineer;  and  (3)  the  contrac- 
tor. The  second  and  third  parties  have  their  status  fairly  closely 
defined,  in  that  they  are  individuals  or  firms  who  specialize  in  their 
particular  branches  and  are  bound  by  the  laws  and  customs  of  their 
respective  professions.  The  owner,  on  the  Other  hand,  is  drawn  from 
the  widest  possible  limits  and  may  be  a  unit  of  any  size,  from  a  single 
individual  to  the  whole  nation.  Further,  he  may  be  technical  or  non- 
technical, and  the  work  which  he  is  having  done  may  or  may  not  be 
embarked  on  for  profit. 

A  still  more  important  feature  is  that  the  nature  of  the  work  to  be 
undertaken  is  in  seme  circumstances  definitely  known  before  the  con- 
tract is  entered  into.  In  other  cases,  it  may  be  possible  at  best  only  to 
obtain  an  approximate  idea  beforehand  of  what  has  to  be  undertaken 
after  the  job  has  been  started.  To  meet  all  these  varying  conditions 
and  circumstances  requires  the  development  of  several  different  types 
of  contract.  At  the  present  time,  conditions  are  probably  much  more 
favorable  to  the  "cost  plus"  system  than  they  are  likely  to  be  in  more 

*  London,  England. 

t  Received  by  the  Secretary,  October  29th,  1919. 
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Mr.     normal  times,  because,  owing  to  shortage  of  materials  and  fluctuations 

''""WflplljGr 

of  wages,  it  is  difficult  in  many  cases  to  get  contractors  to  commit  them- 
selves definitely  to  prices  for  the  necessary  time  ahead,  which  they 
have  to  do  if  they  tender  on  the  ordinary  lump-sum  basis. 

The  impression  left  by  the  author's  case  for  the  "cost  plus"  system 
is  that  when  this  system  is  developed  to  its  utmost,  the  owner  virtually 
becomes  his  own  contractor,  except  that  he  hires  the  plant  from  the 
regular  contractor  and  utilizes  him  as  a  kind  of  extended  ganger  over 
the  working  force.  All  responsibility  as  to  the  actual  carrying  out  of 
the  work  is  apparently  to  be  left  to  the  owner,  who  is  also  to  shoulder 
all  trouble  that  occurs  with  labor,  and  all  risks,  and  to  insure  remunera- 
tion to  the  contractor  no  matter  how  the  work  may  turn  out.  This 
seems  to  be  rather  an  inversion  of  the  ordinary  notion.  The  writer 
believes  that  the  generally  accepted  idea  is  that  a  contractor  is  paid 
and  allowed  to  take  profit  on  work  mainly  by  reason  of  the  fact  that 
he  is  prepared  to  relieve  the  owner  from  the  responsibilities  of  carry- 
ing out  the  WQrk,  and  in  the  majority  of  cases  it  is  believed  that  the 
principal  advantage  that  owners  see  in  putting  work  out  to  contract, 
is  that  their  expenditure  will  be  known  beforehand  within  reason- 
able limits,  and  that  the  responsibility  for  the  proper  carrying  out  of 
the  work  will  be  largely  taken  off  their  shoulders  and  put  on  those  of 
reputable  specialists  who  are  more  competent  to  carry  it  than  they  are. 

A  point  which  the  writer  does  not  understand  is  that  the  author, 
in  his  concluding  paragraphs,  appears  to  imply  that  the  "cost  plus" 
system  is  eminently  desirable  for  municipal  work,  although  immedi- 
ately before  this  he  admits  that  this  system  allows  of  great  dishonesty.. 
The  two  statements  appear  to  the  writer  to  be  incompatible,  since 
it  is  self-evident  that  anything  which  allows  of  the  development  of 
greater  dishonesty  than  the  old  system  of  contracts  is  hardly  suitable 
for  application  to  public  bodies,  in  which,  by  the  nature  of  their  for- 
mation, the  responsibility  of  the  individual  member  is  limited. 

The  writer  believes  that  in  general  the  standpoint  to  be  adopted 
in  deciding  what  type  of  contract  shall  be  used  in  any  particular  case 
should  be  broadly  that  the  job  should  be  classified  as  either  one  of  two 
types:  (a)  straightforward  jobs,  that  is,  jobs  in  which  the  amount  of 
work  to  be  done  can  be  fairly  closely  estimated  beforehand;  and  {h) 
uncertain  jobs,  that  is,  those  in  which  this  cannot  be  done.  When 
the  supply  of  material  and  labor  is  normal,  jobs  of  the  first  class  can 
be  priced  with  a  reasonable  degree  of  accuracy,  and  for  such  work,  in 
the  majority  of  cases,  it  will  probably  be  found  that  the  owner  prefers 
the  old  system  of  competitive  tender,  because  his  liability  is  fixed 
within  moderately  close  limits  thereby.  In  this  class  of  job,  altera- 
tions and  additions  to  the  original  design  are  only  small,  and  their 
value,  therefore,  will  be  only  a  small  percentage  of  the  original  tender. 
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With  a  priced  schedule,  the  contractor  does  not  stand  a  particuhirly  Mr 
abnormal  chance  o£  making  a  harvest  on  his  extras,  and  even  should 
his  profit  on  them  be  at  a  greater  rate  than  on  the  main  contract,  the 
actual  money  value  is  unlikely  to  be  great  enough  to  allow  him  to 
make  an  abnormal  profit  on  the  whole  contract,  and  it  is  on  the  whc)le 
contract  rather  than  on  a  few  items  in  it  that  a  true  comparison 
should  be  based. 

The  second  class  of  job  is  obviously  the  more  difficult  to  deal  with, 
and  the  two  types  of  contract  which  can  best  be  considered  in  con- 
nection with  it,  are  the  itemized  schedule  type  and  the  "cost  plus." 
It  is  probable  that,  in  most  instances,  the  "cost  plus"  will  give  the 
better  results.  In  certain  cases,  it  is  evident  that  the  owner  must  be 
prepared  to  face  considerably  more  risk,  and  that  his  engineer  must 
also  be  prepared  to  take  more  responsibility  for  the  issue  of  technical 
instructions  and  orders  in  connection  with  the  job.  Furthermore, 
as  the  magnitude  of  the  risk  is  uncertain  before  the  job  is  started, 
it  is  obvious  that  a  contractor  is  not  in  a  position  to  estimate  fairly 
what  the  work  is  worth  to  him  and,  therefore,  must  cover  himself  by  a 
higher  price.  With  the  correlating  circumstances  that  the  owner  is  to 
take  more  risk,  and  the  engineer  more  responsibility  for  technical 
supervision,  a  number  of  the  disadvantages  of  the  "cost  plus"  system 
referred  to  by  the  author  are  considerably  reduced  in  importance.  The 
writer  believes  that  it  is  to  this  type  of  job  that  the  "cost  plus"  system 
is  more  applicable,  and  he  does  not  believe  that  it  is  a  desirable  system 
to  use  indiscriminately  for  all  types  of  contract,  and,  in  particular,  he 
is  of  the  opinion  that  considerable  caution  should  be  exercised  in  its 
application  to  cases  in  which  public  bodies  are  the  owners. 

J.  A.  L.  Waddell,*  M.  Am.  Soc.  C.  E.  (by  letter).! — The  impor-  Mr. 
tance  of  the  subject  of  this  paper,  to  owners,  contractors,  and  the  entire 
American  nation,  cannot  well  be  exaggerated;  for,  until  there  is 
reached  a  satisfactory  compromise  between  owners  on  the  one  hand 
and  contractors  on  the  other  concerning  the  vital  questions  of ''con- 
tract-letting and  profit-sharing,  the  business  of  the  country  will  fail 
to  recuperate  to  the  extent  that  it  should  at  this  critical  period  in  the 
readjustment  of  all  constructional  activities — which  activities  were 
so  fundamentally  upset  throughout  the  whole  world  more  than  five 
years  ago  by  the  advent  of  the  World  War.  The  opportunity  now 
within  easy  reach  of  the  American  people  to  secure  the  bulk  of  the 
world's  trade  is  unique;  but,  apparently,  our  leaders  in  diplomacy, 
manufacture,  shipping,  business,  and  finance  are  either  unaware  of 
its  existence  or  indifferent  about  taking  advantage  of  their  good 
fortune.     The  Latin-American  nations  are  now  knocking  at  our  door 
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Mr.  asking  to  do  business  with  us  and  begging  us  to  lend  them  money  for 
■  the  development  of  their  as-yet-almost-virgin  lands,  mines,  and 
water  powers,  and  their  other  more  or  less  embryonic  resources;  and 
the  leading  peoples  of  Asia,  Africa,  Australasia,  and  even  Europe  are 
to-day  much  more  willing  to  enter  into  business  relations  with  this 
country  than  they  have  ever  been  before.  They  all  recognize  that,  for 
the  present  at  least,  the  Eiiropean  countries  are  in  no  condition  to  lend 
money,  being  themselves  borrowers  and  having  so  many  demands  at 
home  for  their  time,  attention,  and  capital  that  they  are  unable  to 
pay  attention  to  the  needs  of  any  nation  but  their  own;  and  the 
entire  civilized  world  is  well  aware  of  the  fact  that,  in  spite  of  our 
vast  war  debt,  we  are  to-day  the  mo^t  wealthy  of  all  peoples. 

These  conditions — unfortunately,  as  far  as  we  are  concerned — will 
not  last  indefinitely;  and  if  we  are  so  short-sighted  as  to  neglect  to 
seize  the  golden  opportunity  which  is  not  only  easily  within  our 
reach,  but  which  is  actually  being  tendered  to  us  and  almost  forced 
on  our  acceptance,  it  will  not  be  long  before  both  Eiigland  and  Ger- 
many will  re-secure  the  grip  on  the  world's  trade  which  they  possessed 
in  ante-bellum  days. 

Prevention  of  Progress. — One  of  the  greatest  stumbling  blocks  in 
the  pathway  of  our  nation's  advancement  is  the  conflict  between  labor 
and  capital;  and  until  it  is  removed  the  wheels  of  progress  will  be 
clogged,  and  the  present  paralyzation  of  all  great  peace  industries 
will  continue  to  exist — possibly  in  even  worse  form  than  it  does  to-day. 
Again,  the  main  issues  between  labor  and  capital  are  these  questions 
of  contract-letting  and  profit-sharing.  If  they  were  once  settled  to 
the  satisfaction  of  all  concerned — bankers,  manufacturers,  contractors, 
and  workmen — all  other  minor  differences  would  quickly  be  adjusted. 
Such  a  settlement  is  perfectly  feasible;  and  the  possibility  of  its 
speedy  accomplishment  is  neither  a  Utopian  conception  nor  an  idle 
dream. 

Primarily,  the  men  who  do  the  work  must  have  a  substantial  share 
in  all  net  profits  of  manufacture  and  construction;  but  the  way  for 
them  to  obtain  it  is  not  by  the  organization  of  strikes  nor  by  seizing 
the  plant  and  running  the  business  of  the  manufacturer  or  the  con- 
tractor. The  uneducated  workman  is  no  more  fit  to  manage  business 
and  to  handle  industry  than  the  sedentary  office  man  is  to  undertake 
the  physical  labor  of  the  workman — in  fact,  much  less  so;  because  it 
would  generally  be  totally  impracticable  to  educate  the  illiterate 
workman  up  to  a  state  of  efficiency  which  would  enable  him  to  under- 
take business  management  and  finance,  while,  in  most  cases,  in  a  com- 
paratively short  time,  the  office  man's  muscles  could  be  developed  suf- 
ficiently to  enable  him  to  endure  the  physical  stress  of  the  workman's 
job.  Nothing  of  value  can  be  accomplished  by  mob  rule,  as  the  pend- 
ing subsidence  of  the  present  wave  of  Bolshevism  will  soon  prove. 
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Labor  and  Capital. — Although  it  is  certainly  true  that  the  laborer  Mr, 
cannot  succeed  independently  of  the  business  man,  it  is  equally  true 
that  the  latter  cannot  accomplish  much  without  the  aid  of  the  capi- 
talist, hence  it  behooves  business  men  and  financiers  to  come  quickly 
to  a  friendly  understanding  and  agreement.  In  times  past,  the 
capitalist  secured  and  exercised  a  strangle  hold  on  the  promoter,  the 
manufacturer,  and  the  contractor,  often  forcing  them  to  turn  over 
the  lion's  share  of  their  profits  as  compensation  for  the  use  of  money 
in  the  development  of  their  undertakings;  and  these  men  in  their 
turn  endeavored  to  even  up  matters  by  getting  their  pound  of  flesh 
out  of  the  workman  by  compelling  him  to  labor  long  hours  for  meager 
compensation.  To-day,  the  laboring  man  is  beginning  to  come  into 
his  own;  but  if  he  unwisely  takes  too  great  advantage  of  his  growing 
power,  he  will  "kill  the  goose  that  lays  the  golden  eggs",  and  this  will 
ruin  his  chance  of  securing  comfort  and  happiness  for  himself  and 
his  family. 

The  first  step  requisite  for  quieting  the  existing  widely  spread 
popular  unrest  and  returning  to  normally  prosperous  conditions  is 
to  bring  together,  so  that  they  may  operate  in  harmony,  the  financier, 
the  employer,  and  the  laborer;  and  this  must  be  accomplished  pri- 
marily by  establishing  some  method  of  contract-letting  and  profit- 
sharing  which  will  be  just  and  equitable  to  all  parties  interested. 
For  some  time,  the  writer  has  been  endeavoring  to  formulate  and 
develop,  through  communications  to  the  technical  press,  an  ideal 
method  of  accomplishing  this  desideratum;  and  later  herein  he  will 
indicate  clearly  of  what  it  consists.  Meanwhile,  he  will  discuss  in 
detail  not  only  the  suggestions  offered  by  Mr.  Clarke  in  his  timely 
paper,  but  also  those  of  various  engineers  and  political  economists 
who  have  of  late  been  treating  the  matter  in  print. 

Various  Methods  of  Contract-Letting. — The  most  common  ways 
of  contract-letting  are  the  following : 

A. — Lump  sum  for  complete  construction. 

B. — Schedule  rates  for  all  materials  in  place. 

C. — Actual  cost  plus  a  percentage,  with  some  kind  of  allowance 

for  overhead  expenses. 
D. — Actual  cost  of  labor  and  materials  plus  a  percentage,  with  no 

allowance  for  overhead  expenses. 
E. — Actual  cost  plus  a  lump  sum,  with  some  kind  of  allowance 

for  overhead  expenses. 
F. — Actual  cost  of  labor  and  materials  plus  a  lump  sum,  with  no 

allowance  for  overhead  expenses. 
G. — Actual  cost  plus  a  profit  based  on  small  unit  prices  agreed 

upon  in  the  contract,  as  advocated  of  late  by  Mr,  G.  H.  Hailey. 
H. — Various   methods   of   profit   sharing   between   the   client   and 

the  contractor. 
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Mr.  Method  A   generally  appeals  best  of  all  to  the  client,  because  it 

.  '  fixes  in  advance  what  the  construction  is  going  to  cost  him,  unless, 
perchance,  there  are  important  variations  in  the  estimated  total  quan- 
tities of  materials,  due  to  lack  of  sufficient  preliminary  information 
or  to  the  encoiuitering  of  conditions  that  could  not  well  have  beeu 
foreseen.  It  is  by  no  means  as  satisfactory  to  the  contractor,  however^ 
who  has  to  run  the  risk  of  being  actually  out  of  pocket  on  the  job, 
in  addition  to  the  loss  of  personal  time  and  effort. 

Method  B  is  quite  an  improvement  on  Method  A,  in  that  the  con- 
tractor does  not  have  to  guarantee  the  correctness  of  the  estimated 
quantities  of  materials;  but  the  prime  objection  to  Method  A  holds 
good  for  Method  B,  as  the  latter  does  not  prevent  the  contractor  from 
losing  money  heavily  on  the  venture. 

In  the  days  of  hard  times,  when  contractors  are  willing  to  take- 
work  at  low  figures,  and  even  below  cost,  in  order  to  keep  their  force 
together,  the  public,  in  general,  especially  as  represented  by  companies 
and  municipalities,  is  prone  to  take  advantage  of  them  by  insisting 
that  work  be  let  by  the  lump  sum,  and  by  throwing  on  the  unfortunate- 
"successful  bidder"  not  only  the  risk  of  loss  from  rising  prices  of 
materials  and  labor  and  from  unforeseen  contingencies,  but,  also,  in_ 
many  cases,  from  excess  of  quantities  above  those  given  in  the  speci- 
fications. This  is  accomplished  by  inserting  in  the  latter  a  most  unjust 
clause  compelling  each  bidder  to  verify  for  himself  both  the  quan- 
tities stated  and  the  character  of  the  conditions  described.  The  bidders, 
hungry  for  work,  accept  this  clause  without  comment,  but  with  the 
mental  reservation  that,  in  case  of  hard  luck,  they  will,  by  sonie 
means  or  other,  obtain  extra  compensation,  even  if  they  have  to  carry 
the  controversy  into  the  Courts. 

In  nineteen  cases  out  of  twenty,  it  is  unjust  to  bidders  to  ask 
them  to  name  a  lump-sum  compensation  for  doing  work,  unless  pro- 
vision is  made  for  a  variation  in  the  quantities  of  materials  on  which 
they  tender.  If  provision  is  arranged  for  such  variation,  the  method 
of  letting  is  no  longer  that  of  the  "lump  sum",  but  reduces  to  a 
modification  of  that  of  "unit  prices". 

As  before  indicated,  the  latter  method  is  certainly  the  more  logical, 
and  yet  it  is  far  from  being  entirely  fair  to  the  contractor;  because, 
although  it  provides  against  loss  through  excess  above  the  estimated 
quantities  of  materials,  it  leaves  him  open  to  the  possibility  of  still 
greater  loss  through  changing  prices,  onerous  unanticipated  con- 
ditions, and  disastrous  happenings  beyond  his  control.  Up  to  a  certain 
point,  the  client  is  the  proper  party  to  assume  the  principal  risks 
inherent  to  the  work,  provided  that  the  adverse  happenings  are  really 
unavoidable  by  the  contractor,  and  that  the  latter  takes  every  reason- 
able precaution  against  disaster  or  loss.    And  yet  the  contractor  should 
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not  be  altogether  relieved  from  the  possibility  of  loss  due  to  hard  Mr. 
luck,  because  such  misfortune  is  often  caused  by  his  dilatoriness,  which 
carries  the  work  into  an  imfavorable  season  for  field  operations.  The 
idea,  promulgated  of  late  by  certain  writers,  that  it  is  unjust  ever  to 
penalize  a  contractor,  is  wrong;  because  he,  like  everybody  else  in  this 
world,  should  bear  the  burden  resulting  from  his  own  carelessness, 
negligence,  or  incompetence.  The  owner  surely  has  some  rights — 
and  this  is  one  of  them.  A  liberal  limit  of  total  cost  which  can  be 
increased  or  reduced  properly,  in  order  to  provide  for  an  increase  or 
decrease  in  the  estimated  total  quantities  of  materials,  will  prevent 
the  owner  from  being  excessively  overcharged,  and  still  will  give  the 
contractor  every  opportunity  to  come  out  whole  in  any  case  except 
that  of  extraordinary  hard  luck. 

Method  C  is  wholly  objectionable  to  the  client,  in  that  it  places  him 
entirely  at  the  mercy  of  the  contractor  and  his  men.  The  allowance 
for  overhead  may  be  either  an  assumed  percentage,  or  the  actually 
computed  amount  in  complete  detail,  the  former  being  generally  the 
less  objectionable.  Even  if  the  contractor  is  perfectly  honest  and  has 
the  best  will  in  the  world  to  keep  down  the  cost  for  the  benefit  of  the 
client,  his  employees  will  not  have  that  desire.  In  effect,  they  say  to 
themselves  and  to  each  other,  ''What  is  the  use  in  my  exerting  myself 
unduly?  The  more  the  work  costs,  the  more  money  the  'old  man' 
makes".  The  writer  knows  this  to  be  the  case,  for  some  years  ago  he 
had  to  let  a  large  contract  for  foreign  work  at  cost  plus  a  percentage ; 
and  although  the  contractors  themselves  tried  to  do  the  honest  thing 
at  all  times,  their  men  "loafed"  to  such  an  extent  that  the  final  cost 
of  the  construction  was  atrociously  high;  and  he  had  occasionally,  on 
his  own  responsibility,  to  discharge  some  of  the  contractor's  employees, 
including  once  the  field  superintendent.  This  method  of  letting  work 
involves  asking  too  much  of  frail  human  nature. 

Method  D  involves  less  labor  in  cost-keeping  than  Method  C ;  but, 
otherwise,  it  is  open  to  the  same  general  objection. 

Method  E  is  almost  as  unsatisfactory  to  the  client  as  Methods 
C  and  D,  except  that  the  contractor's  reward  for  his  own  iniquity  is 
a  fixed  quantity  and  not  in  direct  proportion  to  the  extent  of  that 
iniquity. 

Method  F  involves  a  slight  improvement  on  Method  E,  but  only  to 
the  extent  of  a  little  simplification  in  bookkeeping  and  perhaps  a 
reduced  opportunity  for  "squeezing"  the  client. 

The  writer  readily  acknowledges  that  during  war  times,  when  the 
trend  of  the  market  for  both  materials  and  labor  was  rapidly  upward, 
no  contractor  could  have  afforded  to  take  work  either  for  a  lump  sum 
or  by  unit  prices.  Unfortunately,  in  order  to  bring  the  war  to  a 
successful  conclusion,  a  vast  amount  of  public  work  had  to  be  done 
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with  the  utmost  despatch,  irrespective  of  what  the  cost  might  be; 
hence,  the  Government  had  no  choice  at  all  in  the  matter,  and,  con- 
sequently, it  let  many  millions  of  dollars'  worth  of  contracts  at  "cost 
plus  a  percentage"  or  "cost  plus  a  lump  sum".  If  the  true  history 
of  all  such  contracts  was  ever  written  and  made  public,  the  nation 
would  stand  aghast  at  the  extravagance  they  involved;  and  those  two 
methods  of  contract-letting  would  receive  the  universal  condemnation 
of  all  intelligent,  disinterested  persons. 

As  was  stated  in  the  oral  discussion,  when  a  contractor  has  simul- 
taneously two  or  more  contracts,  one  of  which  is  on  the  "cost  plus" 
basis  and  the  other  or  others  on  either  the  "lump-sum"  or  the  "unit- 
price"  basis,  he  will  naturally  put  his  best  and  most  energetic  men  on 
the  latter,  and  will  shift  the  lazy  and  incompetent  ones  to  the  former. 
This  practice  has  become  so  well  established  by  custom  that  the  "cost 
plus"  contracts  have  been  dubbed  "hospital  jobs";  and  it  appears  that 
the  nickname  has  stuck. 

Is  it  not  obvious  that  any  one  who  lets  a  contract  on  the  "cost 
plus"  basis  places  himself  absolutely  at  the  mercy  of  the  contractor 
and  the  contractor's  employees  ?  It  is  true  that  the  specifications  often 
contain  restrictions  which  tend  to  lessen  the  contractor's  power  to 
take  advantage  of  the  client;  but  their  enforcement  would  be  very 
troublesome,  and  would  generally  involve  litigation  with  its  attendant 
delay  and  expense. 

Most  people  will  acknowledge  that  the  percentage  of  truly  con- 
scientious contractors  is  not  overwhelmingly  large,  but  how  much 
smaller  is  that  of  truly  conscientious  workmen!  The  writer  does  not 
deny  that  there  are  workmen  who  always  give  a  quid  pro  quo  and  who 
are  upright  and  honorable  in  all  their  dealings;  but,  alas,  they  are 
sadly  in  the  minority.  Their  number  is  so  small  that  they  are  unable 
to  induce  their  co-laborers  to  exert  themselves  any  more  than  they  are 
compelled  to,  unless  they  are  paid  by  the  job  instead  of  by  the  day 
or  hour. 

By  the  way,  when  it  is  practicable,  such  a  scheme  of  paying  the 
workmen  is  an  improvement  on  that  of  time  compensation,  because 
it  provides  a  great  incentive  to  effort;  but,  at  the  same  time,  it  also 
serves  as  a  strong  temptation  to  scamp  the  work.  With  close  super- 
vision, however,  and  a  strict  enforcement  of  the  clause  in  the  speci- 
fications relating  to  the  taking  out  and  replacing  of  defectively  built 
work,  the  employees  soon  learn,  through  the  fines  and  penalties 
enforced  by  the  contractor,  that  scamping  does  not  pay,  and  that  the 
old  adage  of  honesty  being  the  best  policy  is  just  as  applicable  now 
as  it  was  when  first  enunciated. 

Method  G  involves  only  a  very  slight  modification  of  that  of  "cost 
plus  a  lump  sum",  the  said  lump  sum  being  replaced  by  another  sum 
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obtained  by  adding  together  the  products  of  the  actual  quantities  of      Mr. 
all  the  materials  by  certain  small  unit  prices  agreed  on  in  the  contract. 
Although  the   writer   concedes   that   this   method  is   undoubtedly   the 
best  of  all  the  straight  "cost-plus"  methods,  it  possesses  all  the  serious 
objections  inherent  thereto. 

In  addition  to  those  previously  indicated,  there  might  be  men- 
tioned the  fact  that  any  straight  "cost-plus"  basis  effectively  cuts  out 
competition,  and  advantages  a  favored  few  of  the  larger  and  more 
experienced  contractors,  rendering  it  difficult  for  the  smaller  and  less 
experienced  ones  to  secure  any  work,  except  through  some  other  method 
of  letting.  It  ought  to  be  evident  to  any  one  possessed  of  ordinary 
vision  that  such  a'  method  will  militate  toward  cutting  the  "small  fry" 
contractors  out  of  bidding;  for  when  an  owner  is  willing  to  let  a  piece 
of  work  on  any  straight  "cost-plus"  basis,  he  naturally  will  want  to 
award  it  to  a  large  contractor  of  means,  who  has  an  established  repu- 
tation for  fairness  and  efficiency.  That  would  practically  mean  letting 
all  contract  work  without  competition,  and  American  contractors,  as 
a  body,  would  object  seriously  to  any  such  procedure.  It  is  true  that 
the  owner  might  call  for  competitive  bids  on  the  basis  of  having  each 
bidder  name  a  lump-sum  as  a  fixed  net  fee,  and  awarding  the  contract 
to  the  competitor  who  quotes  the  lowest  figure;  but  the  adoption  of 
such  a  method  would  often  result  in  serious  trouble,  delay,  and  expense. 

Under  the  heading  H,  a  number  of  profit-sharing  methods  have 
been  tried  and  have  proved  to  be  more  or  less  satisfactory.  All  of 
them  necessarily  presuppose  a  careful  accounting  of  cost  from  start 
to  finish.  Unless  the  contract  between  the  two  parties  clearly  indi- 
cates how  every  main  detail  of  cost  is  to  be  computed,  there  will  be 
trouble  before  the  work  is  finished.  For  instance,  in  respect  to  plant 
— does  the  contractor  furnish  it  free  of  charge,  or  does  he  receive 
rental  for  it,  with  the  rental  charged  as  one  of  the  items  of  cost  of 
the  work?  How  about  paying  for  repairs  and  renewals  to  plant? 
Who  stands  the  expense  of  these  items— does  the  contractor,  or  is  it 
charged  as  an  item  of  cost  of  doing  the  work?  Again,  if  extra  work 
is  done  under  the  contract,  how  is  it  to  be  counted  when  making  the 
final  settlement? 

It  requires  the  service  of  an  expert  consulting  engineer  or  that  of 
an  experienced  contractor  to  draft  a  contract  and  specifications  which 
will  provide,  in  a  manner  satisfactory  to  both  parties,  for  all  possible 
contingencies.  With  such  papers,  however,  and  with  a  close  system 
of  cost-accounting,  this  general  method  of  profit-sharing  is  the  most 
satisfactory  scheme  for  contract-letting,  which  can  be  evolved. 

None  of  the  modified  methods  of  the  "cost-plus"  system,  involving 
some  means  or  other  of  profit-sharing,  which  have  yet  been  tried  in 
practice,  can  be  said  to  be  entirely  satisfactory  to  the  owner,  though 
possibly  so  to  the  contractor,  in  that  they  all  fail  to  put  a  limit  on 


874  DISCUSSION  :  contracts  :  "cost  plus"  and  other  forms    [Papers. 

Mr.  the  total  cost  of  the  construction  or  to  penalize  a  contractor  who, 
'  through  either  wilfulness  or  carelessness,  allows  the  cost  of  construc- 
tion to  pass  the  bounds  of  reason.  It  does  not  suffice  to  stipulate  in 
the  contract  that,  when  the  total  cost  passes  a  certain  amount,  the 
allowance  for  profit  is  gradually  to  be  reduced  until  a  certain  minimum 
limit,  however  small  it  may  be,  is  reached.  The  setting  of  that  limit 
leaves  the  contractor  in  a  position  to  take  life  easily  and  to  avoid  per- 
sonal worry  after  his  hard  luck  has  attained  to  a  certain  magnitude; 
for,  subsequently  to  that,  he  will  lose  nothing  but  his  time  and  the 
possible  use  of  his  plant  on  some  remunerative  contract,  while  the 
owner  will  have  to  pay  whatever  additional  amount  »the  job  may  cost. 
On  this  point  the  writer  knows  whereof  he  speaks;  because  one  of 
the  war-time  contracts  engineered  by  his  firm  was,  of  necessity,  let 
on  that  basis,  and  the  results  thereof  are  simply  sickening.  The  client 
was  left  at  the  mercy  of  the  contractor,  and  the  total  cost  proved  to 
be  excessive. 

From  the  preceding  it  is  evident  that  the  "cost-plus",  the  "lump- 
sum", and  the  "unit-price"  methods  of  letting  contracts  are  not  only 
faulty,  but  also  unjust  to  one  or  other  of  the  two  parties  to  the  agree- 
ment; consequently,  the  question  arises:  "Is  there  not  some  method 
which  will  be  just  and  fair  to  both?  That  question,  the  writer  claims, 
can  truly  be  answered  in  the  affirmative;  but  before  proceeding  to 
explain  such  a  method  in  complete  detail  there  will  be  presented  a 
statement  of  the  main  requirements  of  an  ideal  system. 

Salient  Features  of  an  Ideal  System  of  Contract-Letting  and 
Profit-Sharing.— -The  essential  requirements  of  an  ideal  type  of  con- 
tract are  as  follows: 

First. — It  must  provide  a  means  of  sharing  with  the  workmen  on 

an  equitable  basis  the  total  net  profit  on  the  job. 
Second. — It  must  set  some  kind  of  a  limit  to  the  total  cost  of 
the  work,  so  as  to  prevent  a  careless  or  conscienceless  con- 
tractor   from    running    up    the    expense    to    an    outrageously 
great  amount. 
Third. — It  must   reduce  to   a  minimum  the  chance   of   the  con- 
tractor's being  out  of  pocket  on  the  completion  of  the  work, 
unless  such  condition  is  due  to  his  own  carelessness  or  lack 
of  push. 
Fourth. — It  must  retain  all  the  advantages  of  competitive  bidding, 
so   as   to   give   every   capable   and   worthy   contractor   who   is 
desirous  of  figuring  on  the  work  an  even  chance  of  securing 
the  contract. 
Fifth. — It  must  provide  an  incentive  for  the  contractor  and  all  his 
assistants  and  workmen  to  use  every  legitimate  efi^ort  to  make 
the  work  as  inexpensive  as  possible,  without  violating  in  any 
manner  the  requirements  of  the  specifications. 
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Sixth. — It  must  provide  a  just  and  equitable  basis   of  payment      Mr. 
for  a  possible  increase  in  the  estimate  of  total  quantities  and 
for   adjusting   satisfactorily   to    all    concerned   the   reduction 
of  payment  due  to  a  possible  diminution  thereof. 

Seventh. — It  must  ensure  that  the  owner  will  be  acting  for  his 
own  best  interests  by  aiding  the  contractor  in  every  possible 
way  to  complete  his  work  quickly  and  inexpensively,  provided, 
of  course,  that  it  is  done  in  such  a  manner  as  to  guarantee 
the  attainment  of  the  owner's  ultimate  purpose,  as  expressed 
in  the  specifications. 

Eighth. — Its  provisions  must  be  such  as  to  keep  constantly  in 
good  humor  every  one  connected  with  the  construction. 

Ninth. — Its  method  of  final  settlement  of  accounts  must  be  clear, 
simple,  and  easy  of  application;  and  the  keeping  of  them 
during  the  progress  of  the  work  must  be  no  more  compli- 
cated or  expensive  than  it  would  be  in  the  case  of  any 
ordinary  "cost-plus"  contract. 

Description  of  the  Ideal  Method. — Let  the  specifications,  which 
should  invariably  be  drafted  by  an  engineer  who  is  acknowledged  to 
be  an  expert  in  the  class  of  work  covered  in  the  proposed  contract,  be 
complete  and  thorough  in  every  detail,  recording  all  that  is  known 
concerning  the  governing  conditions;  pointing  out  all  features  about 
which  there  is  any  uncertainty;  tabulating  as  accurately  as  possible 
tlie  estimated  quantities  of  all  the  materials  that  will  probably  enter 
the  construction;  providing  a  justly  drawn  clause  for  unclassified  work 
and  the  payment  therefor;  calling  for  each  bidder  to  submit  in  full 
detail  his  estimate  of  actual  cost  of  doing  the  work  by  applying  to 
all  quantities  of  materials  given  in  the  specifications,  unit-cost  prices 
(termed  Schedule  A),  each  price  containing  a  proportionate  share  of 
any  contingency  allowance  that  may  have  been  made,  totaling  the 
products  so  as  to  form  "Sum  A",  and  adding  thereto  the  amount'  of 
profit  which  he  has  decided  to  ask,  thus  making  "Sum  B".  This  last 
amount  will,  in  reality,  represent  the  bidder's  tender;  but  to  it,  if  it  is 
accepted,  there  will  be  added  a  profit  for  the  owner,  exactly  equal  to 
that  asked  for  by  the  siaccessful  bidder,  and  another  profit  or  bonus 
for  the  employees,  amounting  to  a  previously  fixed  percentage  (say, 
20  or  25)  of  the  sum  of  the  aforesaid  profits  of  the  contractor  and 
the  owner,  thus  making  "Sum  C".  This  last  sum  is  the  temporary 
limit  of  total  expenditure  on  the  part  of  the  owner,  based  on  the 
assumption  that  the  approximate  quantities  of  materials  given  in  the 
specifications  are  correct.  The  ratio  r  of  "Sum  C"  to  "Sum  A"  is  to 
be  applied  to  each  of  the  unit  prices  u^ed  in  the  preparation  of  the 
cost  estimate,  in  order  to  obtain  thie  list  of  unit  prices  (termed 
"Schedule  B")  to  apply  temporarily  to  the  actual  quantities  of  ma- 
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Mr.      terials  in  the  completed  construction,  when  making  the  final  adjust- 

addell.  ,       ^ 

ment  ol  accounts. 

If  there  are  any  items  of  expense  of  construction  not  covered  by  the 
list  given  in  the  specifications,  the  clause  of  the  latter  relating  to 
"Unclassified  Work"  will  take  care  of  them.  That  clause  should  stipu- 
late that,  for  all  such  unlisted  items,  the  actual  cost  of  labor  and 
materials  therefor,  without  any  allowance  for  superintendence  or 
overhead,  is  to  be  recorded;  and  to  it  is  to  be  added  later  30%  of  its 
amount  to  allow  for  superintendence,  overhead,  and  the  various  profits. 
This  sum  is  to  be  added  to  the  total  value  of  the  actual  quantities  of 
all  the  materials  listed  in  the  specifications  figured  at  the  proportion- 
ately increased  unit  prices  as  given  in  "Schedule  B";  and  the  result, 
"Sum  D"  (with  a  single  modification  explained  hereinafter),  will  be 
the  final  limiting  cost  to  the  owner  and  the  basis  for  computing  the 
net  profits  to  be  divided  between  the  contractor,  the  owner,  and  the 
workmen. 

The  specifications,  of  course,  will  contain  a  clause  providing  a 
surety  company  bond  for  the  faithful  performance  of  the  work  and 
for  guaranteeing  the  client  against  having  to  pay  more  than  the 
limiting  sum  agreed  on  (as  finally  modified). 

Method  of  Profit-Sharing  Contract. — The  following  method  of 
profit-sharing  between  the  contractor,  the  owner,  and  the  employees- 
is  to  be  adopted: 

An  accurate  estimate  of  cost  of  every  detail  of  the  work  from  start 
to  finish  is  to  be  kept  by  the  contractor  and  verified  by  an  accountant 
in  the  employ  of  the  client,  so  that  the  total  profit  on  the  job  may 
be  ascertained  by  deducting  this  total  cost  from  the  maximum  figure 
named  in  the  contractor's  tender  and  afterward  embodied  in  the  con- 
tract (modified,  however,  as  hereinafter  described).  This  profit,  les& 
the  amount  of  the  employees'  bonus,  is  to  be  shared  between  the  con- 
tractor and  the  client  as  indicated  in  the  profit  diagram,  Fig.  1.  It 
should  be  clearly  understood  that  every  direct  and  indirect  expense 
to  which  the  contractor  is  put  in  doing  the  work,  after  the  contract  ia 
signed,  is  to  be  included  in  the  cost — all  overhead  expenses  of  every 
kind,  plant  deterioration,  traveling  expenses,  supervision,  and  salaries^, 
excepting  only  that  the  contractor  himself  is  not  entitled  to  any  salary. 
In  the  case  of  a  firm  being  the  contractor,  the  head  of  that  firm  should 
receive  no  salary;  but  if  any  of  the  juniors  devote  their  time  exclu- 
sively to  the  job,  it  would  be  legitimate  to  allow  them  reasonable- 
salaries,  equivalent  to  what  would  have  to  be  paid  to  regular  assistants. 
All  such  matters,  however,  should  be  stipulated  in  the  contract. 

In  order  to  determine,  after  the  entire  job  is  finished,  the  amount 
due  the  contractor,  "Sum  C"  is  to  be  subtracted  from  "Sum  D",  and 
the  ratio  which  this  difference  (either  a  positive  or  a  negative  quan- 
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tity)    bears   to   "Sum   C"   is  to   be   figured  and   adopted   in   the   use      Mr. 
of  the  diagram  of  "corrective  ratios"  (Fig.  2)  for  the  said  difference. 

Application  of  Corrective  Ratio. — There  are  two  reasons  for  applying 
this  corrective  ratio; 

First. — In  the  case  where  the  actual  quantities  of  materials  exceed 
the  estimated  ones  of  the  specifications,  it  would  be  hardly  fair  to  the 
owner  to  apply  to  the  excess  those  unit  prices  which  produce  his 
tentative  limiting  expenditure. 

Second. — In  the  case  where  the  actual  quantities  of  materials  are 
less  than  the  estimated  ones,  it  would  be  unjust  to  the  contractor  to 
use  the  high  unit  prices  on  the  diminution  quantities,  not  only  because 
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Fig.    1. 

of  the  great  difference  between  these  and  the  unit  actual  costs,  but, 
also,  for  the  reason  that  the  total  overhead  charges  would  be  about 
the  same  for  the  diminished  amounts  as  for  the  estimated  total  quan- 
tities. 

In  the  corrective  ratio  diagram  (Fig.  2),  it  will  be  noticed,  that, 
after  the  ratio  of  value  difference  (due  to  increase  or  diminution  of 
quantities  of  materials)  reaches  0.2,  the  "corrective  ratio"  remains 
constant  at  0.8,  which  corresponds  approximately  to  actual  cost  con- 
ditions. The  object  of  this  is  to  provide  that  the  contractor  shall  not 
be  too  much  benefited  by  an  abnormal  increase  in  quantities,  nor,  on 
the  other  hand,  shall  he  obtain  too  much  advantage  because  of  an 
abnormal  diminution  thereof. 
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Mr. 

Waddell. 


To  utilize  the  corrective  ratio  diagram  (Fig.  2),  look  on  the  line 
of  abscissas  for  the  ratio  of  cost  difference,  pass  vertically  upward  to 
the  curve  (or  right  line,  as  the  case  may  be,)  then  horizontally  to  the 
extreme  left  vertical,  which  will  indicate  the  corrective  ratio  required. 
Next,  multiply  the  previously  computed  difference  by  this  corrective 
ratio,  and  add  the  result  to  or  subtract  it  from  "Sum  C".  The  result, 
"Sum  E",  will  be  the  finally  corrected  limit,  from  which  must  be 
subtracted   the   total   actual   cost   so   as  to   determine  the   amount  of 
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profit  to  be  divided.  The  first  step  in  such  division  is  to  set  aside  the 
employees'  share  on  the  basis  of  percentage  agreed  on;  and  the  next 
is  to  divide  the  remaining  profit  between  the  contractor  and  the  owner, 
as  per  the  profit  diagram  (Fig.  1). 

The  size  of  the'  percentage  of  the  declared  profit  to  allow  the  em- 
ployees will  depend  on  the  character  of  the  work  covered  in  the  contract 
in  respect  to  the  proportionate  division  of  the  cost  between  materials 
and  labor.     Under  ordinary  conditions,  the  division  is  about  half  and 
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half,  in  which  case  the  employees'  percentage  should  be  from  20  to  25 ;       Mr. 
but  where  the  labor  cost  preponderates  these  figures  should  be  increased, 
and  where  the  materials  cost  is  the  greater  they  should  be  diminished. 

In  respect  to  the  division  of  this  bonus  among  the  employees,  the 
following  method  is  suggested: 

Only  those  workmen  or  assistants  of  any  class  who  have  stayed 
on  the  job,  either  until  its  completion  or  until  their  services  were  no 
longer  needed,  should  participate  in  the  profits;  and  the  amount  of 
the  share  of  each  such  workman  and  assistant  should  be  in  the  pro- 
portion which  his  total  earnings  on  the  work  bears  to  the  grand  total 
of  the  earnings  of  all  those  employees  who  so  participate.  As,  in  any 
good  business  organization,  a  record  is  always  kept  of  the  amount  of 
salary  or  wages  paid  to  each  employee  on  any  contract,  it  would  require 
only  a  few  hours  of  extra  work  for  the  bookkeeper,  after  the  job  is 
finished,  to  compute  each  man's  proportionate  share  of  the  bonus. 

There  is  an  additional  protection  against  possible  loss  which  might 
be  given  to  the  contractor  under  certain  conditions,  especially  on  work 
to  be  done  in  a  foreign  country.  If  it  be  anticipated  that  during  con- 
struction any  large  general  rise  in  the  price  of  labor  is  likely  to  occur, 
thus  greatly  augmenting  the  total  cost  of  the  work,  the  limiting  total 
expenditure  of  the  owner,  as  hereinbefore  finally  adjusted,  should  be 
increased  by  an  amount  figured  thus: 

Determine  the  average  current  wages  for  common  labor  at  the  time 
of  letting  the  contract,  and  the  average  paid  therefor  during  the  entire 
time  occupied  by  the  construction,  and  call  the  ratio  of  these  two 
averages  /;  then  figure  the  total  amount  of  salaries  and  wages  paid 
to  employees  from  start  to  finish  and  call  it  W.     Then, 

IT  (/  —  1)  X  1-2 

will  be  the  amount  required,  the  factor,  1.2,  covering  a  fair  allowance 
for  overhead  and  profits. 

It  has  been  suggested  of  late  in  the  technical  press  that  the  con- 
tractor himself  should  be  paid  a  salary  by  the  owner,  in  addition  to 
whatever  profit  he  may  make  on  the  job.  Such  a  policy  would  be 
simply  suicidal  on  the  part  of  the  owner,  for  if  the  work  were  to  be 
handled  badly,  the  contractor  might  continue  to  earn  money  while 
the  owner  would  be  losing  heavily.  The  writer  has  met  with  just 
such  a  case;  hence,  in  this  particular,  he  certainly  knows  whereof  he 
speaks.  Such  a  practice  should  never,  under  any  conditions,  be 
countenanced  by  either  the  owner  or  his  engineer. 

Exemplification. — In  order  to  illustrate  the  modus  operandi  of 
this  method  of  profit-sharing,  let  us  assume  the  following  case,  in 
which   the   estimated   quantities    are    exceeded.      For   the    purpose   of 
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simplification  in  figuring,  round  numbers  have  been  assumed  for  both 
the  quantities  of  materials  and  the  unit  costs  thereof.  The  job  is 
one  of  railroad  construction,  and  the  number  of  items  is  intentionally 
limited  for  the  sake  of  convenience. 

The    following    are    the    quantities    of    materials    supposed    to    be 
stated  in  the  specifications: 

Earthwork,  measured  in  cutting 1  000  000  cu.  yd. 


Loose  rock,         " 

"           "      100  000 

a          u 

Solid  rock, 

"          "      . AO  nm 

ii          a 

Concrete  in  structures 10  noo 

u          u 

Wooden  trestle  .  . 

2  000 

lin.  ft. 

Structural   steelwork,   erected 500  000  lb. 

rhe  tender  of  the  successful  bidder  was  as  follows : 

Quantities.              Schedule  A. 

Totals. 

Earthwork     

1  000  000  CU.  yd.     @    $0.50  = 

$500  000 

Loose  rock 

100  000    ''      "        @     $1.00  = 

100  000 

Solid  rock 

40  000   "      "        @     $1.50  = 

60  000 

Concrete    

10  000    "      "        @  $20.00  = 

200  000 

Wooden   trestle .  . 

2  000  lin.  ft.      @  $50.00  = 

100  000 

Steelwork    

500  000  lb.             @     $0.08  = 

40  000 

Total  estimated  cost  ("Sum  A")  =  $1  000  OOO 

Profit  required,   10%  =  100  000 


Tender  ("Sum  B")  =  $1 100  000 

Allowance  for  owner's  profit  =  100  000 

Employees'  profit,  25%  of  $200  000  =  50  000 


Temporary  limit  ("Sum  C")  =  $1250  000 

Sum    C         %1  250  000         ,    ^^ 
Katio,  r  = = =  1 .  25. 

Sum  A  $1  000  000 

The   proportionately    increased   unit   prices,    therefore,    will    be   as 
follows : 

Schedule  B. 

Earthwork   $0.50  X  1-25  =    $0,625 

Loose  rock $1.00  X  1-25  =    $1.25 

Solid  rock $1.50X1-25=    $1,875 

Concrete     $20.00  X  1-25  =  $25.00 

Wooden  trestle $50.00  X  1-25  =  $62.50 

Steelwork     $0.08  X  1-25  =    $0.10 
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The  actual  quantities  of  the  materials  in  the  completed  job  were,      Mr. 

Waddell. 

as  follows: 

Earthwork    980  000  cu.  yd. 

Loose  rock   110  000    "  " 

Solid  rock    50  000    "  " 

Concrete    10  500    "  " 

Wooden   trestle 2  100  lin.  ft. 

Steelwork    480  000  lb. 

In  addition,  there  was  done  by  the  contractor  certain  "unclassified 
work"  which  actually  cost  him  for  labor  and  materials  $20  000. 

The  revised  estimate  is,  therefore,  as  follows : 

Earthwork 980  000  cu.  yd.   @     $0,625  =     $612  500 

Loose    rock 110  000    "      "      @    $1.25    =       137  500 

Solid   rock 50  000    "     "      @     $1,875  =         93  750 

Concrete    10  500    "      "      @  $25.00     =        262  500 

Wooden   trestle  .  .  2  100  lin.  ft.    @  $62.50     =        131  250 

Steelwork    480  000  lb.  @     $0.10     =  48  000 

Unclassified   work $20  000  X  1-3  =  26  000 


Summation,  or  "Sum  D" =  $1  311  500 

The   difference  between  "Sum  D"  and  "Sum  C"  equals 
$1  311  500  —  $1  250  000  =  $61  500. 

Ratio  of  difference  =         orn  nnn  =  0-0492;  say,  0.05. 
^1  250  000 

For  this  ratio,  the  diagram,  Fig.  2,  gives  a  corrective  ratio  of  0.865. 
which  multiplied  by  $61500  gives  $53198,  say,  $53  200,  making  the 
corrected  limit,  or  "Sum  E",  =  $1  250  000  +  $53  200  =  $1  303  200. 

If  the  total  actual  cost  of  the  work,  including  that  of  the  unclassified 
work  without  allowance  for  superintendence  or  overhead,  amounted  to 
$1  100  000,  the  total  profit  would  be: 

$1  303  200  —  $1 100  000  =  $203  200. 

Of  this,  the  joint  share  of  the  contractor  and  the  owner  would  be: 

$203  200  -^  1.25  =  $162  560; 

and  the  employees'  bonus  would  be: 

$203  200  —  $162  560  =  $40  640, 

which  is  exactly  25%  of  $162  560. 

In  respect  to  the  division  of  this  last  amount  between  the  con- 
tractor and  the  owner,  its  ratio  to  total  cost  is : 

$162  560  -^  $1 100  000  =  0.148,  or  14.8%. 
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Mr.      From  the  diagram  for  profit  division  (Fig.  1),  we  find  the  division  of 
Waddell.   .,  .  +  4.     i. 

this  percentage  to  be: 

Contractor     8.9% 

Owner     5.9% 

This  makes  the  total  payment  by  the  owner  to  the  contractor: 

$1 100  000  X  108.9  =  $1 197  900 

Let  us  now  take  a  case  where  there  is  a  diminution  in  the  estimated 
quantities  of  materials.  Using  the  same  case  as  before  in  respect  to 
estimated  quantities  and  tender,  we  shall  assume  the  following  actual 
quantities  of  materials : 

Earthwork    1  050  000  cu.  yd. 

Loose   rock 50  000     "      " 

Solid  rock 20  000     "      " 

Concrete    8  000     "      " 

Wooden   trestle 1  800  lin.  ft. 

Steel  work 450  000  lb. 

The  cost  of  the  unclassified  work  was  S20000,  as  in  the  preceding  case. 

The  revised  estimate  is,  therefore,  as  follows : 

Earthwork    1  050  000  cu.  yd.  @    $0,625  =  $656  250 

Loose   rock 50  000    "      "     @     $1.25     =  62  500 

Solid    rock 20  000    "      "     @     $1,875=  37  500 

Concrete    8  000    "      "     @  $25.00     =  200  000 

Wooden  trestle..            1800  lin.  ft.  @  $62.50    —  112  500 

Steelwork    450  000  lb.           @     $0.10     =  45  000 

Unclassified  work $20  000  X   1-3  =  26  000 


Summation,  or  "Sum  D" =  $1 139  750 

The  difference  between  "Sum  D"  and  "Sum  C"  equals 

$1 139  750  —  $1  250  000  =  —  $110  250 

$110  250 

Eatio  of  difference  =  — =  0.0882 

SI  260  000 

For  this  ratio,  the  diagram  gives  a  corrective  ratio  of  0.835,  which, 
multiplied  by  $110  250,  gives  $92  059,  say,  $92100,  making  the  cor- 
rected limit, 

"Sum  E"  =  $1  250  000  —  $92  100  =  $1 157  900. 

If  the  total  actual  cost  of  the  construction,  including  that  of  the 
unclassified  work  without  allowance  for  superintendence  or  overhead, 
amounted  to  $880  000,  the  total  profit  would  be : 

$1 157  900  —  $880  000  =  $277  900. 
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Of  this,  the  joint  share  of  the  contractor  and  the  owner  would  he:      Mr. 

Waddell. 

$277  900  -^-  1.25  =  $222  320, 

and  the  employees'  bonus  woi:ld  be: 

$277  900  —  $222  320  =  $55  580, 

which  is  exactly  25%  of  $222  320. 

In  respect  to  the  division  of  this  last  amount  between  the  con- 
tractor and  the  owner,  its  ratio  to  total  cost  is : 

$222  320  -^  $880  000  =  0.253,  or  25.3%. 

From  the  diagram  for  profit  division,  (Fig.  1),  we  find  the  divi- 
sion of  this  percentage  to  be  on  the  "fifty-fifty"  basis,  making  the 
total  payment  by  the  owner  to  the  contractor  =  $880  000  X  1.1265  = 
$991  320. 

Advantages. — The  advantages  of  this  method  of  contract-letting 
are  as  follows: 

First. — While  it  is  true  that  the  client  at  the  outset  does  not  know 
exactly  what  the  work  is  going  to  cost  him,  he  is  positive  that  it  will 
not  cost  him  materially  more  than  a  certain  amount,  provided  his 
engineer's  estimate  of  quantities  is  about  right,  as,  generally  speaking, 
it  certainly  ought  to  be. 

Second. — The  client  has  the  satisfaction  of  feeling  that  even  if, 
in  his  opinion,  the  limit  determined  by  the  contractor's  bid  is 
excessive,  and  that  the  final  net  profit  on  the  job,  in  consequence, 
will  be  too  large,  the  said  net  profit  will  be  shared  between  them  on 
a  "fifty-fifty"  basis. 

Third. — While  the  client  is  bound  to  pay  a  certain  percentage  of 
the  joint  profit  as  a  bonus  to  the  contract's  employees,  generally 
he  will  not  be  out  of  pocket  thereby,  but,  on  the  contrary,  he  will 
gain;  because  the  incentive  that  the  prospective  bonus  gives  to  all 
hands  to  labor  energetically  will  save  in  the  total  cost  much  more 
than  the  amount  of  the  bonus. 

Fourth. — All  the  advantages  of  competitive  bidding  are  retained 
by  this  method,  because  the  fully  capable  competitor  who  tenders  the 
lowest  amount  for  "Sum  B"  should  be  awarded  the  contract.  All  bids 
will  be  on  exactly  the  same  basis,  no  modification  of  the  stipulated 
method  of  tendering  being  permitted.  It  is  understood,  of  course, 
that  the  contract  will  not  be  awarded  to  any  competitor  who  does 
not  possess  the  necessary  experience,  capital,  and  plant,  and  who  has 
not  an  established  reputation  for  doing  good  and  satisfactory  work. 

Fifth. — The  contractor,  if  he  was  not  too  keen  in  bidding,  knows 
that  there  is  almost  no  chance  whatsoever  of  his  losing  money  on 
the  job;  because  before  doing  so  he  would  have  to  use  up  his  allow- 
ance for  contingencies,  his  own  estimated  profit,  a  profit  of  like  amount 
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Mr.  allowed  for  the  owner,  and  a  substantial  sum  representing  the  em- 
Waddeii.  pjQyggg'  bonus.  If  he  ever  does  use  up  all  these  safeguards,  the 
chances  are  many  to  one  that  the  fault  therefor  is  entirely  his  own, 
being  due  to  his  negligence,  lack  of  forethought,  or  deficiency  in 
energy  and  push;  and  in  that  event  he  certainly  would  deserve  to  be 
penalized. 

Sixth. — All  the  workmen  and  salaried  employees  of  the  con- 
tractor will  be  satisfied  with  their  job  because  of  the  excellent  oppor- 
tunity offered  for  extra  compensation;  and  they  will,  of  their  own 
accord,  work  diligently,  and  occasionally  even  overtime,  in  order  to 
expedite  the  construction.  Of  their  own  accord,  too,  they  will  run 
off  the  job  any  employee  who  is  a  chronic  shirker,  and  they  will 
make  it  their  business  to  keep  everybody  busy;  because  the  more 
cheaply  the  construction  is  done  the  greater  will  be  the  bonus  to 
divide  among  the  faithful  employees  who  stick  by  the  work  to  the 
finish. 

Seventh. — The  method  of  profit-sharing  given  by  the  diagram  for 
profit  division  (Fig.  1),  is  eminently  equitable,  in  that  when  the 
net  amount  is  small,  nearly  all  of  it  goes  to  the  contractor,  and,  as 
it  augments,  a  continually  increasing  proportion  of  it  goes  to  the 
owner,  up  to  the  point  where  the  total  joint  profit  amounts  to  20%, 
after  which  the  partition  is  on  a  "fifty-fifty"  basis. 

It  will  be  seen  that  for  a  total  net  joint  profit  of  less  than  20%, 
the  following   divisions   will  prevail : 

With     5%  net,  4%  goes  to  the  contractor  and  1%  to  the  owner 
With  10%  net,  7%      "      "     "  "  "     3%    "     " 

With  15%  net,  9%      "      "     "  "  "     6%    "     "         " 

The  20%  point  was  selected  for  equal  division  as  being  the  one 
above  which  a  contract  is  generally  deemed  by  contractors  to  be  good, 
slightly  below  which  it  is  only  fair,  and  much  below  which  it  is  bad; 
for  it  corresponds  to  a  net  profit  of  10  per  cent.  That  is  as  small 
a  margin  as  is  generally  deemed  safe  for  any  bidder  to  tender  upon, 
and  yet  it  constitutes  a  satisfactory  profit  on  a  finished  job.  As 
for  limiting  the  client's  share  of  the  profit  to  one-half — that  is  rea- 
sonable and  just,  because  he  would  have  no  moral  right  to  receive 
more  than  his  partner,  the  contractor.  If  the  client's  share  were 
allowed  to  increase  indefinitely,  it  is  conceivable  that,  with  a  very 
large  prospective  total  profit,  the  contractor  could  save  money  for 
himself  by  making  the  work  more  expensive. 

Any  bidder  who  tenders  on  the  basis  of  a  profit  less  than  10% 
should  be  looked  on  askance  by  the  owner  and  his  engineer;  and 
such  a  competitor  should  not  be  awarded  the  contract,  unless  he 
possesses  an  exceptionally  fine  reputation  for  doing  good  work  and 
for  not  quitting  his  job  before  finishing  it.     It  is  true  that  during 
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very  hard  times  many  worthy  contractors  are  willing  to  work  almost      mi 
for  actual  cost,   in  order  to  keep  their   workmen   employed;    and   in  ^'''^^^ 
snch   cases   the  good  intention   should   be  recognized   in  making   the 
award.     Nevertheless,  it  nearly  always  proves  to  be  unsatisfactory  to 
both  the  owner  and  his  engineer  to  let  a  contract  for  any  piece  of 
construction  at  a  figure  below  its  real  value. 

Eighth. — The  contractor  will  feel  during  the  progress  of  the  con- 
struction that  the  client  is  a  partner  on  the  job,  and  that,  therefore, 
he  and  his  engineers  will  not  be  likely  to  be  unnecessarily  severe  in 
their  requirements,  also  that  they  will  permit  the  adoption  of  all 
legitimate  expense-saving  expedients,  and  will  not  demand  too  many 
frills  on  the  finishing. 

Ninth. — Owing  to  the  justice  and  equity  involved  by  this  method 
of  contract-letting  and  profit-sharing,  all  concerned  in  the  execution 
of  the  work  will  labor  whole-heartedly  and  good-naturedly,  avoiding 
petty  squabbles  and  disagreements;  and  the  result  will  be  earnest, 
honest  effort,  a  satisfactory  piece  of  construction,  and  the  general 
contentment  of  both  parties  to  the  agreement. 

Tenth. — While  this  method  may  at  first  glance  have  the  appearance 
of  being  complicated,  it  is  quite  simple;  and  because  of  the  clear 
manner  in  which  it  is  explained  herein,  it  is  easily  utilized  in  any 
actual  case  by  following  one  step  at  a  time  the  directions  given.  The 
nomenclature  of  "sums"  and  "schedules"  renders  the  application  of 
the  method  very  easy.  Moreover,  it  must  be  remembered  that  it  is 
to  be  used  only  once  for  each  contract,  and  then  only  after  all  the 
work  is  completed  and  the  accounts  are  in  proper  form.  Again,  the 
keeping  of  the  accounts  is  in  no  way  any  more  complicated  than 
it  would  be  in  case  any  of  the  "cost-plus"  methods  were  used. 

Objections  That  Have  Been  Raised  to  This  Method. — A  few  ob- 
jections, both  orally  and  in  print,  have  been  raised  to  this  proposed 
method  of  contract-letting  and  profit-sharing;  but  they  could  not  have 
been  well  considered,  for  they  are  not  valid.  It  will  be  well  before 
closing  this  discussion  to  mention  them  and  show  wherein  they  are 
untenable.     They  are  as  follows : 

A. — It  has  been  asserted  that  there  would  be  special  difficulty  in 
keeping  the  accounts;  but  there  would  be  required  therefor  exactly 
the  same  work  which  would  be  necessitated  by  any  of  the  "cost-plus" 
methods.  They  all  involve  a  correct  record  of  the  amount  of  every 
legitimate  item  of  expense  to  which  the  contractor  is  put;  and  the 
bookkeeping  in  any  case  would  certainly  require  an  account  with  each 
employee,  so  as  to  show  how  much  money  had  been  paid  him  from 
start  to  finish. 

B. — It  has  been  claimed  that  the  method  is  too  complicated  to  be 
useful.  On  the  contrary,  as  explained  previously,  it  is  simple;  and 
the  peculiar  manner  of  its  presentation  herein  is  such  as  to  render 
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Mr.  its  use  merely  a  matter  of  following  step  by  step  certain  clearly 
Waddeii.  ^^.^^^gj^  instructions.  Moreover,  as  before  indicated,  this  method  of 
settlement  of  accounts  is  used  only  once,  viz.,  after  the  completion 
of  the  job. 

C. — It  has  been  stated  that  uneducated  contractors  would  have  diffi- 
culty in  understanding  the  method;  but  the  man  who  made  this  claim 
did  the  average  American  contractor  a  grave  injustice.  The  construc- 
tion contractors  in  this  country  are  as  bright  a  body  of  men  as  one 
can  find  anywhere;  and  certainly  they  may  be  trusted  to  understand 
anything  in  reason  that  affects  their  interests. 

D. — It  has  been  claimed  that  most  contractors  have  a  general 
inherent  objection  to  sharing  profits  with  the  owner;  but  a  little  con- 
sideration will  show  that  there  is  no  sharing  of  the  requested  profit 
until  after  the  estimated  cost  of  the  work  (under  the  assumption  of 
unchanged  quantities  of  materials)  has  been  exceeded.  It  was  to 
clarify  this  situation  that  the  writer  changed  his  original  idea  of  having 
each  bidder  name  a  lump-sum  (corresponding  to  "Sum  C")  as  a  pro- 
visional limit  of  the  owner's  total  expenditure,  and  a  list  of  unit  prices 
(corresponding  to  "Schedule  B")  which,  when  applied  to  the  estimated 
quantities  of  the  specifications,  would  make  the  sum  of  the  products 
exactly  equal  to  the  said  lump-sum,  and  substituted  therefor  the  method 
herein  described,  viz.,  that  of  having  each  bidder  submit  in  detail  his 
estimate  of  cost  and  his  desired  profit,  so  as  to  base  the  competition 
on  the  sums  thereof  thus  tendered,  and  arranging  the  method  of  deter- 
mining the  limiting  cost  to  the  owner  by  two  additions  to  the  success- 
ful bidder's  total  tender.  This  change  is  simply  a  concession  to 
prejudice,  and  does  not  modify  the  method  proposed  by  the  writer  in 
his  letter  published  in  Contracting  in  its  issue  of  September  15th,  1919. 
The  only  fundamental  change  between  that  presentation  of  the  matter 
and  this  one  is  the  inclusion  herein  of  a  bonus  for  the  employees. 

^.— It  has  been  claimed  that  this  method  would  tend  to  deceive 
the  owner.  He  would  certainly  be  stupid  if  he  could  not  see 
clearly  how  its  tendency  is  to  cut  down  the  amount  that  he  will  pay 
for  the  entire  work,  and  that  it  will  set  a  just  limit  beyond  which,  under 
the  worst  possible  conditions,  he  cannot  be  compelled  to  pay  any  more. 

2^.— It  has  been  stated,  as  a  reason  for  favoring  the  "cost-plife"  system, 
that  bonding  companies  favor  it  and  oppose  all  other  methods  of  con- 
tract-letting. Naturally,  they  would  do  so ;  because,  with  the  "cost-plus" 
method,  their  obligation  reduces  almost  to  zero,  the  risk  being  placed 
solely  on  the  owner.  In  truth,  with  that  method  adopted,  there 
does  not  appear  to  be  any  valid  reason  for  having  a  bond  at  all.  When 
the  contractor  runs  no  risk  of  loss  whatsoever,  why  a  surety  company 
bond?  Possibly,  if  the  surety  companies  would  consider  it  from  this 
point  of  view,  they  would  not  oppose  the  writer's  suggested  method  of 
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contract-letting;  for,  while  it  reduces  very  greatly  the  possibility  of  loss      Mr. 
to  the  surety  company,  it  does  not  destroy  that  organization's  function 
by  removing  entirely  its  raison  d'etre. 

G. — The  claim  has  been  made  that  this  method  is  not  applicable  to 
cases  where  no  estimate  of  quantities  has  been  made  or  for  which  no 
specifications  have  been  prepared,  and  when  it  is  necessary  to  let  the 
work  without  delay.  The  correctness  of  this  claim  is  granted,  but 
its  applicability  should  be  confined  to  war  work,  in  which  the  element 
of  time  is  the  principal  consideration.  In  civil  life,  if  a  projector  of  an 
enterprise  is  in  such  haste  to  start  his  work  that  he  has  to  omit  the 
preparation  of  specifications  and  estimates  of  quantities  before  letting 
the  contract,  he  certainly  deserves  what  is  coming  to  him  in  case  it 
proves  that  he  has  placed  himself  in  the  hands  of  an  unscrupulous  con- 
tractor on  the  ''cost-plus"  basis. 

H. — It  has  been  pointed  out  that  the  law  will  prevent  certain  public 
bodies  from  letting  contracts  on  a  "cost-plus"  basis,  and  that  such  a 
ruling  might  apply  to  the  writer's  proposed  method  also.  If  such  really 
is  the  case,  the  remedy  would  evidently  be  to  modify  the  law  so  as  to 
permit  of  its  adoption;  but  would  not  the  fact  of  its  containing  a 
clause  which  sets  a  limit  to  the  contractor's  total  compensation  always 
render  the  method  legal?  This,  however,  is  a  question  for  the  lawyers 
to  settle. 

/. — A  prominent  writer  on  economics  has  lately  issued  a  tirade 
against  gambling,  especially  as  it  applies  to  contractors  guaranteeing 
owners  against  the  cost  of  work  exceeding  the  amount  of  the  tender. 
The  writer  concurs  in  this  theory  to  the  extent  that  there  should  be 
no  gambling  on  the  amounts  of  assumed  quantities  of  materials,  or, 
in  certain  cases,  on  there  not  being  any  great  rise  in  the  average 
price  of  labor,  or  on  possible  loss  through  any  reasonably  great  amount 
of  hard  luck;  but  there  is  certainly  nothing  unmoral  or  oppressive  in 
insisting  on  his  gambling  to  the  extent  of  guaranteeing  against  his 
own  incompetency,  carelessness,  or  lack  of  forethought.  The  writer  is 
of  the  opinion  that  a  margin  against  actual  money  loss  to  the  con- 
tractor, consisting  of  his  estimated  amount  for  contingencies,  plus 
his  requested  profit,  plus  an  equal  profit  for  the  owner,  plus  a  sub- 
stantial bonus  for  the  employees,  is  amply  large  to  guarantee  him 
against  all  loss  through  ordinarily  unfavorable  eventualities;  and  that, 
in  ninety-nine  cases  out  of  a  hundred,  if  such  a  margin  were  exceeded, 
it  would  be  because  of  the  contractor's  own  fault. 

Adoption  of  Method. — If  this  proposed  method  of  contract-letting 
and  profit-sharing  is  received  with  favor  by  engineers,  architects, 
contractors,  and  builders  in  general,  it  could  easily  be  adopted  as  a 
standard  for  the  country  by  calling  a  small  convention  with  a  single 
representative  from  each  of  the  leading  technical  and  railroad  societies. 
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Mr.  contracting  organizations,  bankers'  associations,  and  labor  guilds,  to 
'  discuss  the  advisability  of  adopting  it  (or  else  some  modification  of  it) 
and  to  report  the  decision  of  the  meeting  to  the  said  bodies  for  their 
approval.  If  any  large  group  of  clients,  such  as  the  railroad  com- 
panies, were  to  adopt  the  method  as  standard  and  use  it,  very  soon 
everybody  having  construction  contracts  to  let  would  follow  their 
example,  thus  making  it  the  universal  standard  of  contract-letting  for 
the  country — nor  would  it  be  long  before  other  American  countries 
would  follow  our  lead,  thus  greatly  simplifying  our  business  relations 
with  the  various  American  Commonwealths. 

Addendum. — In  all  lines  of  manufacture  the  employees  should 
share  in  the  net  annual  profits  of  the  company;  but,  in  figuring  the 
yearly  cost  of  running  the  establishment  and  doing  the  work,  there 
should  be  included  fair  salaries  for  all  the  working  ofiicers,  6%  on  the 
actual  amount  of  cash  invested  in  the  plant  and  business  (but  not  on 
the  total  capital  stock),  an  annual  allowance  for  a  sinking  fund  to 
redeem  the  bonds  or  other  indebtedness  of  the  organization,  and  taxes 
of  every  kind.  The  net  profit  estimated  in  this  way  should  generally 
be  divided  on  the  basis  of  one-third  to  the  employees  and  two-thirds 
to  the  company,  but  sometimes,  perhaps,  on  that  of  one-fourth  and 
three-fourths.  The  reason  why  it  should  not  be  split  on  a  "fifty-fifty" 
basis  is  that  the  company  has  to  run  the  risk  of  standing  a  loss  in  bad 
years,  while  the  employees  do  not.  Only  those  employees  who  are  still 
connected  with  the  company  at  the  end  of  the  year,  or  who  have  been 
discharged  in  good  standing,  should  share  in  the  bonus;  and  their 
proportionate  amounts  should  be  computed  as  previously  indicated  for 
the  case  of  construction  contracts. 
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THE  SILT  PROBLEM  OF  THE  ZUNI  RESERVOIR 

Discussion* 


By  Elwood  Mead,  M.  Am.  Soc.  C.  E. 


Elwood  MEAD,t  M.  Am.  Soc.  C.  E.  (by  letter).:}: — This  paper  deals  Mr. 
with  the  most  serious  problem  of  water  conservation  in  the  arid  South- 
west. The  author  shows  that  the  Zuni  Reservoir  which  cost  $500  000, 
has  lost  six-tenths  of  its  capacity  in  12^  years,  that  the  reservoir  near 
Carlsbad,  N.  Mex.,  has  lost  more  than  half  its  capacity  in  15  years,  and 
that,  in  a  few  years  more,  both  these  basins  will  be  mud-flats  of  no 
value  for  irrigation. 

The  same  menace  confronts  nearly  every  reservoir  built  in  the 
channel  of  streams  in  the  southern  half  of  the  arid  region.  The  Rio 
Grande  River  at  times  carries  so  much  silt  that  it  runs  in  waves,  like 
the  tailings  away  from  a  stamp-mill.  In  its  channel,  and  in  those 
of  other  sediment-laden  streams,  great  reservoirs  have  been  built, 
and  millions  of  dollars  have  been  or  are  being  spent  on  irrigation 
■channels,  clearing,  leveling,  and  draining  lands,  building  houses,  and 
planting  orchards.  The  benefits  to  come  from  all  this  endeavor  and 
expense  depend  on  the  water  supply  being  permanent,  on  the  storages 
being  maintained  to  practically  their  full  capacity.  Every  one  knows 
that,  unless  some  plan  of  desilting  is  devised  and  put  into  operation 
soon,  this  will  not  be  the  result,  and  that  the  life  of  all  these  storages 
will  be  comparatively  brief. 

These  great  undertakings  are  examples  of  the  happy-go-lucky  prac- 
tice of  acting  first  and  thinking  afterward;  of  refusing  to  see  things 
that  are  disagreeable.     The  people  of  the  Southwest  wanted  irrigation ; 

*  This  discussion  (of  the  paper  by  H.  F.  Robinson,  Assoc.  M.  Am.  Soc.  C.  E., 
published  in  August,  1919,  Proceedings,  but  not  presented  at  any  meeting)  is  printed 
in  Proceedings  in  order  that  the  views  expressed  may  be  brought  before  all  members 
•for  further  discussion. 

t  Berkeley,  Cal. 

t  Received  by  the  Secretary,  September  25th,  1919. 
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Mr  they  wanted  the  deserts  made  green,  but  they  were  not  willing  to  wait 
■  until  some  feasible  plan  of  desilting  was  worked  out.  The  water  was 
needed;  the  immediate  results  would  be  good,  let  the  future  and  the 
people  who  would  buy  these  farms,  take  care  of  themselves. 

The  conservation  of  water  for  irrigation  and  power  purposes  stands 
on  an  entirely  different  footing  in  the  northern  and  southern  halves 
of  the  arid  region.  In  the  northern  half,  reservoirs  can  be  placed  in 
the  channels  of  running  streams  and  endure.  The  silting  process  is 
so  slow  that  the  cost  of  removing  the  sediment,  if  it  ever  became 
necessary,  would  not  be  prohibitive.  This  is  shown  by  the  fact  that 
the  natural  lakes  in  the  streams  of  this  region  have  been  there  for 
unnumbered  centuries  without  being  filled  or  greatly  reduced  in  area 
by  silting.  Yellowstone  Lake  in  the  channel  of  Yellowstone  River, 
Jackson  Lake  in  the  channel  of  Snake  River,  Fremont  and  Wind  River 
Lakes  in  the  tributaries  of  Green  River,  Lake  Tahoe  in  the  channel 
of  the  Truckee  River,  and  Klamath  Lake  in  the  channel  of  the  Klamath 
River,  are  illustrations  of  conditions  that  make  reservoirs  a  safe  basis 
for  both  agriculture  and  power  development  in  practically  all  the 
region  north  of  Arizona  and  New  Mexico. 

South  of  this  region,  there  are  no  natural  lakes  in  the  channels 
of  streams.  The  heat,  the  aridity,  and  the  torrential  character  of  the 
rainfall,  are  friends  of  erosion,  and  help  to  explain  the  high  percentage 
of  silt  which  these  streams  carry  at  certain  seasons.  To  build  storages 
in  these  channels,  in  the  absence  of  some  definite  plan  for  insuring 
their  permanance,  ought  not  to  continue.  It  is  one  of  the  matters  which 
ought  to  be  investigated,  and  one  in  which  actual  conditions  in  all 
existing  reservoirs  ought  to  be  known  and  published,  in  order  that  this 
menace  may  be  faced  and,  if  possible,  some  plan  worked  out  of  averting 
the  danger.  Mr.  Robinson  has  rendered  a  service  to  the  whole  country 
by  publishing  the  facts. 
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By  Messrs.  Charles  A.  Poiil,  Francis  H,  Wright,  and  H.  F.  Dunham. 


Charles  A.  PoHL,f  M.  Am.   Soc.   C.   E. — Attention  is  called,  on   Mr. 
page  468:}:   of  the  paper,   to   observations  by  Mr.  G.   O.   Newman,   in    °    ' 
1892,  on  the  Santa  Ana  River,  which  show  that  deposits  in  the  river  bed 
were  in  motion  to  a  depth  of  15  ft. 

Observations  on  other  rivers  show  that  scour  of  the  river  bed 
may  extend  to  even  greater  depths.  In  a  report  by  the  late  James 
B.  Fads,  F.  Am.  Soc.  C.  E.,  on  the  St.  Louis  Bridge,  he  states : 

"Soundings  made  by  me  prove  that  this  deposit  is  scoured  out  to 
a  great  depth  in  time  of  floods  and  freshets.  Although  I  have  not  had 
any  extreme  stage  of  water  in  which  to  make  my  observations,  I  found 
that  a  rise  13  ft.  less  than  high-water  mark  caused  a  scour  of  18  ft. 
The  greatest  variation  in  the  height  of  the  river  known  at  this  place 
is  about  41  ft.  *  *  *  The  concentration  into  this  narrow  channel 
of  the  vast  volumes  that  are  sometimes  poured  out  of  the  gigantic 
net-work  of  streams  above  St.  Louis,  the  main  artery  alone  of  which 
is  navigable  over  a  thousand  leagues  above  this  city,  assures  me  that 
in  time  of  floods  it  is  not  improbable  that  this  deposit  is  removed  to 
twice  or  thrice  the  depth  shown  by  my  soundings,  and  perhaps  to  the 
rock  itself." 

*  This  discussion  (of  the  paper  by  A.  L.  Sonderegger,  M.  Am.  Soc.  C.  E.,  pub- 
lished in  August,  1919,  Proceedings,  and  presented  at  the  meeting  of  October  1st, 
1919),  is  printed  in  Proceedings  in  order  that  the  views  expressed  may  be  brought 
before  all  members  for  further  discussion. 

t  New  York  City. 

i  Proceedings,  Am.  Soc.  C.  E.,  August,   1919. 
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Mr. 
Pohl, 


The  rock  under  the  westerly  pier  of  the  Eads  Bridge  is  55  ft.  below 
■  high  water;  under  the  second  pier,  it  is  99  ft.,  under  the  third,  127 
ft.,  and  under  the  fourth  pier,  at  the  easterly  side  of  the  channel, 
135  ft.  below  high  water.  At  the  center  of  the  middle  span,  the 
low-water  depth  of  the  river  was  about  15  ft.,  and  the  depth 
from  the  river  bed  at  the  same  point  to  rock  at  low-water  stage 
was  60  ft.  Under  the  center  of  the  easterly  span,  the  low-water 
depth  was  15  ft.  and  the  depth  from  the  river  bed  to  rock  about  80  ft. 
As  Capt.  Eads'  observations  were  made  presumably  at  the  bridge 
site,  they  would  indicate  a  scour  of  four  and  possibly  five  times  the 
low-water  channel  depth. 

The  extent  of  the  erosion  of  the  banks  and  bed  of  the  Mississippi 
River  is  enormous.  The  following  data  are  taken  from  a  Report  by 
a  Special  Board  of  Engineers  on  Survey  of  Mississippi  River:* 

"Average  Annual  Amount  of   Caving  on  Both  Banks,  Mississippi 
River,  Cairo  to  Donaldsonville. 


Locality. 


Square  yards. 


Height  from 

RrvER  Bottom 

TO  Top  OF 

Bank. 


Cairo  to  Memphis 

Memphis  to  Helena 

Helena  to  Arkansas  City 

Arkansas  City  to  Vicksburg 

Vicksburg  to  Natchez 

Natchez  to  Red  River 

Red  River  to  Donaldsonville 

Total 


6  112  000 

8  978  000 
4  137  000 

12  024  000 

9  371  000 
3  1(16  000 
1  263  000 


Annual  average. 


"Similar  measurements  were  made  during  the  present  year  (1908- 
09)  as  to  the  extent  of  caving  banks  on  the  river  between  Cairo  and 
St.  Louis,  by  which  it  was  shown  that  the  volume  of  earth  falling 
into  the  river  from  that  reach  averaged  annually  64  000  000  cu.  yd. 
from  1879-1889;  nearly  48  000  000  cu.  yd.  from  1889-1899;  and  about 
49  500  000  cu.  yd.  from  1899-1907,  the  diminution  of  such  caving  in 
the  last  eighteen  years  evidenced  thereby  being  considered  due  to  the 
extensive  revetments  that  were  built  along  this  reach  between  1881 
and  1905. 

"Experiments  conducted  in  1879  under  the  direction  of  the  St. 
Louis  IT.  S.  Engineer  Department  at  the  mouth  of  the  Missouri 
River  to  determine  the  amount  of  sediment  coming  into  the  Missis- 
sippi River  from  the  Missouri  above  St.  Louis  (p.  1653,  Annual 
Report,  Chief  of  Engineers,  1881,  and  p.  3090,  Annual  Report,  Chief 

*  Document  No.  50,  61st  Congress,  1st  Session. 
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of  Engineers,  1887),  showed  that  the  floating  sediment  alone,  resulting  Mr. 
from  caving  banks  in  the  Missouri  itself,  amounted  to  187  000  000  ^°^^' 
cu.  yd.  during  nine  months  of  the  year.  As  these  observations  took 
no  account  of  the  heavier  matter  in  the  foot  of  depth  nearest  the 
bottom,  nor  of  the  solid  material  (such  as  sand  or  gravel)  driven  along 
the  actual  bed  of  the  river  by  its  currents.  Col.  Suter  considered  it 
safe  to  assume  that  fully  400  000  000  cu.  yd.  of  material  then  came 
out  of  the  Missouri  River  in  twelve  months.  It  is  probable  that  at 
least  the  same  amount  of  material  is  still  coming  out  of  the  Missouri 
River  at  the  present  time.  Other  observations  by  the  U.  S.  Engineer 
Department  and  the  Mississippi  River  Commission  indicate  an  outflow 
of  sediment  and  rolling  material  of  about  36  000  000  cu.  yd.  per  year 
from  the  Ohio  River,  about  5  000  000  cu.  yd.  per  year  from  the 
Arkansas  River  and  about  6  000  000  cu.  yd.  per  year  from  the  Red 
River. 

"By  the  above  showing,  the  amount  of  material  originating  from 
caving  banks  which  the  Mississippi  River,  between  St.  Louis  and 
permanently  deep  water  in  the  river  below  Donaldsonville,  must  carry 
along  and  dispose  of  every  year,  amounts  to  more  than  one  and  one- 
fourth  billion  cubic  yards." 

One  of  the  factors  in  the  adverse  report  by  a  Special  Board  of 
Engineers  on  the  improvement  of  the  Mississippi  River  between  St. 
Louis  and  Cairo,  by  means  of  two  large  dams — one  at  Jefferson 
Barracks  just  below  St.  Louis,  and  the  other  near  the  Thebes  Bridge, 
about  40  miles  above  Cairo — was  that  the  filling  up  of  the  pools 
above  the  dams  would  inevitably  take  place. 

An  estimate  was  made  by  the  Board  that  dredging  of  from 
100  000  000  to  400  000  000  cu.  yd.  of  material  would  be  required  each 
year  to  prevent  the  filling  up  of  the  channel  above  the  dams  and  the 
floods  and  other  damage  resulting  therefrom. 

The  Tennessee  River  does  not  carry  a  heavy  load  of  silt.  Its  banks 
are  very  stable,  and  very  little  caving  and  erosion  occur  along  the 
main  stream  which  has  a  length  of  about  215  miles  above  the  Hales 
Bar  Dam,  near  Chattanooga,  to  the  head  of  navigation  at  Knoxville, 
and  a  drainage  area  of  about  29  000  sq.  miles  at  the  dam.  The 
material  carried  is  nearly  all  in  suspension  and  presumably  comes 
from  the  smaller  tributaries  100  miles  or  more. 

In  1918,  fields  of  corn  were  under  cultivation  above  this  dam  on 
land  which  was  under  low  water  when  the  dam  was  completed  in  1913. 

The  raising  of  the  river  bed  by  several  feet  in  5  years  shows  what 
may  be  expected  where  the  velocity  of  a  river  carrying  soil  in  sus- 
pension is  lessened  by  the  construction  of  a  large  dam. 

Francis  H.  Wright,*  Assoc.  M.  Am.  Soc.  C.  E. — The  losses  caused    Mr. 
by  erosion  along  the  Mississippi  River  are  something  which  erosion  has  bright, 
also  built  up  again,  that  is,  the  eroded  material  becomes  alluvial  as 
it  is  restored  by.  deposit  along  the  lower  reaches.     The  speaker  does 

*  New   York   City. 
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Mr.  not  believe  that,  if  the  quantity  of  eroded  material  is  set  against  the 
^  ■  quantity  restored  along  the  lower  river,  any  great  change  will  be 
found  in  the  adjacent  geology  within  the  span  of  a  life  time.  He 
believes  that  the  great  quantity  that  is  carried  out  of  the  mouth  of 
the  Mississippi  is  that  which  originally  came  from  the  upper  reaches 
of  the  Missouri  Eiver,  or  from  the  Ohio  River,  especially  the  former. 

The  gradient  of  a  stream  near  its  source  in  the  hills  begins  as  a 
convex  curve  which  gradually  changes  and  becomes  concave,  ending 
in  a  tangent  at  its  base  or  at  sea  level.  The  convex  gradient  is  one 
of  irregular  steep  slopes  making  rapid  velocity,  with  great  scouring 
and  conveying  capacity.  The  concave  gradient  of  more  uniform 
slopes  is  characterized  by  their  flattening  with  approach  to  base 
level,  with  reduction  in  the  average  velocity,  and  tendency  of  the 
stream  to  deposit  its  burden.  This  tendency  is  apparent  immediately 
following  periods  of  flood. 

The  section  of  a  stream  within  and  below  the  elevation  of  what 
is  commonly  known  as  "bank  full"  stage  can  be  defined  as  a  normal 
section.  Equal  velocities  through  equal  sections  will  convey  equal 
volumes  in  equal  periods  of  time.  Variations  in  velocity,  however, 
do  not  function  with  variations  that  exist  in  the  normal  section  and 
the  volume  of  discharge  of  a  stream.  The  normal  section  along  the 
concave  gradient  becomes  abnormal  during  flood,  through  the  overflow, 
and  the  previously  mentioned  variables  are  thereby  harmonized. 
Unless  confined,  the  section  becomes  greatly  increased,  with  a  con- 
sequent reduction  in  the  average  velocity  and  carrying  capacity. 
Subsidence  brings  a  further  reduction  in  velocity,  and  the  stream 
returns  to  its  normal  section  within  its  banks.  These  reductions  in 
velocity  at  a  time  when  the  stream  is  most  charged  with  suspended 
matter,  show  the  greatest  amount  of  deposit.  This  is  especially 
apparent  over  the  overflowed  area  jvist  after  subsidence.  The  removal 
of  material  from  along  the  upper  reaches  of  a  stream  to  its  deposit 
'  along  the  lower  reaches  is  a  natural  result  from  the  character  and 
variation  in  its  gradient.  The  Mississippi  being  very  flat  and  alluvial 
in  its  delta  region,  it  follows  that  its  gradient  at  that  point  is  a 
concave  curve. 

The  condition  described  in  Mr.  Sonderegger's  paper,  as  the  speaker 
has  been  able  to  understand  it,  is  a  more  difficult  problem  of  flood  con- 
trol than  that  of  the  Mississippi,  even  though  of  lesser  magnitude. 

These  Southern  California  rivers  pass  suddenly  from  steep  slopes 
in  rock-lined  canyons  through  debris  cones  of  unknown  density  and 
doubtful  stability  to  an  alluvial  valley  with  flat  slopes.  These  cones, 
accumulated  through  ages,  are  located  where  the  stream  section  readily 
becomes  abnormal  and  where  the  velocity  suddenly  decreases. 

Among  the  requirements  which  the  author  considers  as  the  solution 
of  this  problem  is  that  of  absorption  on  the  debris  cone  of  the  peak 


Papers.]     DISCUSSION  :  PHYSIOGRAPHY  OF  WATER-SHEDS,  ETC.  895 

flood  load.  This  implies  the  use  of  storaf>:e  reservoirs.  The  speaker  Mr. 
can  imagine  that  it  would  be  quite  difficult  to  hold  this  water  on  these 
cones.  It  appears  possible  for  it  to  escape,  not  only  through  absori)tion, 
but  by  breaking  through  the  cone  at  some  lower  elevation  and  seeking 
a  new  channel  to  the  sea.  If  the  escape  is  only  through  absorption 
within  the  debris  cone,  the  seepage  arising  therefrom  in  the  lower 
valley  would  have  to  be  considered. 

Some  of  the  effects  of  high  water  which  the  speaker  has  observed 
along  the  Lower  Mississippi  have  led  him  to  believe  that  full  storage 
reservoirs  would  cause  all  the  adjacent  soil  to  become  saturated.  A 
continued  rainy  period,  added  to  a  full  reservoir,  would  furnish  more 
potential  danger  than  without  the  reservoirs. 

With  reference  to  the  previous  remarks  about  the  erosion  along 
the  Lower  Mississippi,  the  speaker  does  not  wish  to  convey  the  impres- 
sion that  he  considers  it  as  insignificant.  It  is  very  great,  but  it  is 
balanced  by  the  replacement  which  is  also  very  great.  During  the 
past  ages,  the  latter  has  exceeded  the  former,  or  there  would  be  no 
alluvial  valley  to-day.  The  sum  total  of  material  that  passes  the 
mouth  of  the  Mississippi  Eiver  into  the  Gulf  of  Mexico  will  balance 
the  quantity  derived  from  the  region  tributary  to  the  convex  gradient 
of  that  river  or  its  feeders,  less  the  increment  in  the  lower  alluvial 
valley. 

As  to  actual  erosion,  one  instance  is  recalled  where  a  plantation 
(the  Bondurant  Plantation  in  Tensas  Parish),  in  Louisiana  lost 
nearly  1  700  ft.  of  receding  caving  bank  during  one  year.  This  distance 
was  taken  along  a  line  at  right  angles  to  the  axis  of  the  channel  at 
that  place  and  was  measured  from  actual  surveys.  A  few  miles  down 
stream,  a  sand-bar  was  built  up,  which  was  probably  of  sufficient 
volmne  to  offset  that  which  was  taken  from  this  plantation.  That 
which  is  taken  from  one  side  is  restored  on  the  opposite  side,  etc.  The 
silt  is  deposited,  picked  up,  carried  further,  again  deposited,  etc., 
during  the  different  years  of  its  journey  from  its  origin  to  its  final 
deposit  or  to  the  sea. 

J.  A.  Ockerson,  Past-President,  Am.  Soc.  C.  E.,  has  made  a  report* 
concerning  surveys  undertaken  to  estimate  the  amount  of  erosion 
through  caving  banks  along  the  Mississippi  River.  These  surveys  were 
made  in  1891-92  along  caving  bends  between  Cairo,  111.,  and  Donald- 
sonville,  La.  The  survey  of  1879  of  the  Mississippi  River  Commission 
between  Cairo  and  the  Passes  was  a  thorough  topographical  and 
hydrographical  survey  which  included  the  areas  resurveyed,  and  an 
accurate  estimate  was  made  from  the  sections  produced  between  the 
two  surveys. 

The  estimate  given  in  that  report  shows  that  the  annual  erosion 
between   Cairo   and   Donaldsonville   amounts   to   a   volume   66    ft.    in 

*  Annual  Report  of  the  Chief  of  Engineers,  U.  S.  A.,  1892,  Ft.  4,  p.  3111. 
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Mr.      depth,  over  an  area  of  9i  acres  for  each  mile  of  river,  or,  for  the  total 

Wright,  jgj-^g^i^  (j£  river  included  by  the  survey,  a  volume  of  86  ft.  in  depth 

over  10  sq.  miles  of  area.     This  estimate  only  refers  to  the  quantity 

eroded  and  makes  no  allowance  for  quantities  deposited  on  banks  or 

in  the  channel. 

Mr.  Ockerson  mentions  a  fill  near  Commerce,  Mo.,  about  2  000  ft. 
wide  and  about  5  miles  long,  which  was  under  cultivation  at  that 
time  (1891),  but  which,  in  1879,  was  occupied  by  the  river  and  outside 
of  a  caving  bank.  The  large  quantity  of  erosion  referred  to  in  Mr. 
Ockerson's  report  might  have  originally  started  in  Wyoming  or  Mon- 
tana and  probably  required  some  hundred  years  to  reach  the  Lower 
Mississippi,  perhaps  less,  but  a  long  time. 

It  is  said  that,  in  the  distant  past,  the  mouth  of  the  Mississippi 
Eiver  was  at  about  the  present  location  of  Cairo,  111.,  and  that  there 
it  entered  the  Gulf  of  Mexico.  The  region  to  the  south,  which  is 
commonly  known  as  the  delta,  has  been  built  up  through  alluvial 
deposits  since  that  time. 

The  construction  of  a  concrete  warehouse  for  an  unloading  wharf 
on  the  Mississippi  River,  on  which  the  speaker  was  engaged,  required 
pile  clusters,  heavily  loaded,  to  support  the  concrete  footings.  A 
sheet-piling  enclosure  surrounded  the  site,  and  after  the  clusters  were 
driven,  a  sand  filling  was  pumped  in,  surrounding  the  clusters  to  the 
elevation  of  the  bottom  of  the  concrete  footings,  and  serving  as  a 
base  for  them  during  construction.  At  extreme  low  water,  or  while 
the  sump  pumps  were  active,  a  crust  formed  over  this  fill,  which  was 
able  to  carry  a  heavy  load  and  on  which  one  could  walk.  A  70-ft.  pile 
dropping  from  the  driver  leads  would  not  "take  up"  for  30  or  40  ft. 
in  the  silt  below.  Piling  in  place  and  projecting  5  or  6  ft.  above  the 
crust  vibrated  very  perceptibly  from  a  good  lusty  kick.  This  sand 
filling  had  been  placed  during  an  interval  of  perhaps  two  years  from 
the  placing  of  these  piling  clusters  until  it  was  practicable  to  pour 
the  concrete  footings. 

In  checking  the  positions  of  the  piles  in  the  clusters  for  errors 
in  their  centers  of  gravity  and  their  correction,  the  speaker  observed 
that  many  of  them  were  much  inclined  from  the  perpendicular  and 
symmetrical  in  the  amoimt  of  their  inclination  and  in  its  general 
direction.  It  was  surprising  to  discover  that  the  pitch  from  the  per- 
pendicular of  some  of  the  piling  was  3  in.  and  more  to  the  foot  of 
length,  or  a  lean  in  a  70-ft.  pile  of  about  18  ft.  It  was  realized  that  the 
design  load  could  not  be  applied  under  these  conditions,  as  the  piling 
would  bend  through  the  soft  silt  to  complete  failure.  A  careful  survey 
was  made  with  a  plumb  and  rule,  and  those  piles  which  deviated  beyond 
the  adopted  limit  were  cut  out  and  others  driven.  The  symmetrical 
inclination  was  attributed  to  a  movement  of  the  sand  filling  toward 
the  channel  of  the  river. 


Papers.]     DISCUSSION  :  PHYSIOGEAPHY  OF  WATER-SHEDS,  ETC.  897 

It  is  the  speaker's  opinion  that  movement  of  a  culvert  is  possible  Mr 
through  inclined  piling  in  a  soft  soil.  Inclined  piling  has  been  driven 
and  properly  capped  to  receive  thrusts  without  bending  in  the  piles 
and  has  been  satisfactory.  Where  compensation  against  bending  is 
not  provided,  or  cannot  be  given,  the  consequences  are  apt  to  be 
uncomfortable  to  say  the  least. 

H.  F.  Dunham,*  M.  Am.  See.  C.  E.— The  profile  of  the  Susque-  ^^^^^^ 
hanna  River  could  be  cited  as  being  unlike  any  of  the  profiles  referred 
to  by  the  author.  The  grades  coincide  or  are  approximately  regular 
until  the  flattening  out  would  indicate  a  near  approach  to  sea  level, 
and  then  the  river  drops  more  than  200  ft.  in  about  40  miles,  or  a 
comparatively  short  distance.  This  occurs  in  a  region  where  uplifts 
and  vibrations  are  rare  instead  of  frequent.  It  has  not  been  shown 
that  the  condition  is  due  to  glacial  action. 

Two  or  three  statements  in  this  interesting  paper  may  seem  worthy 
of  further  comment  or  of  explanation  by  the  author.  His  graphic 
description  of  debris  cones  is  appreciated  by  the  speaker  who  has  had 
little  opportunity  to  see  them  and  none  at  all  to  study  them.  In 
ignorance,  too,  of  California  practice,  any  detail  of  the  method  used 
to  determine  the  percentage  of  seepage  at  the  higher  or  lower 
sections  of  a  debris  cone  would  be  of  interest  to  him,  especially  as 
the  distance  between  the  points  of  variation  are  well  within  ten  miles, 
and  the  formation  throughout  is  the  result  of  moderately  uniform 
natural  causes. 

Except  for  some  subtle  condition  not  understood,  the  speaker  would 
say  that  the  more  an  aggregate  differed  from  one  that  ought  to  be 
used  for  concrete,  the  better  seepage  bed  it  would  be  where  large 
additions  to  the  ground-water  were  desired.  The  weight  of  the  ma- 
terial composing  the  aggregate  might  be  given  in  terms  of  specific 
gravity  of  the  rock  formations  from  which  it  was  derived,  whether 
in  part  volcanic  ash  or  tufa. 

On  page  46  Tf,  requirements  for  the  effective  control  of  floods  on 
the  debris  cone  are  mentioned.  They  comprise  elimination  of  the 
rolling  debris  and  the  larger  part  of  the  suspended  matter  when  the 
water  reaches  the  mouth  of  the  canyon;  and  it  is  also  required  that 
flood  water  so  deprived  of  its  burdens  shall  not  take  up  new  material 
or  erode  its  bed  and  banks  on  a  grade  of  50  ft.  to  the  mile.  What 
agency  can  make  this  possible?  Where  on  the  steep  slopes  and  moun- 
tain sides  are  reservoirs  to  be  provided  above  the  canyon  for  flood 
control  ?  If  provided,  how  quickly  would  they  be  fille^i  with  debris 
and  become  useless? 

A  section  of  the  profile  of  the  Westfield  River,  in  Massachusetts, 
compares  fairly  well  for  grade  with  the  debris-cone  channel  section 

*  New  York  City. 

t  Proceedings,  Am.   Soc.  C.  E.,  August,  1919. 
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Mr. 
Dunham. 


(Fig.  2),  shown  by  the  author.  The  area  above  comprises  about 
90  sq.  miles.  Rocks,  granite,  gneiss,  and  micaschist  are  present;  and 
a  small  quantity  of  slate  is  also  present.  The  precipitation  measures 
about  40  in.  per  annum,  more  nearly  uniform  per  month,  by  the 
average  of  many  years,  than  can  be  found  in  many  sections  of  the 
United  States,  Downpours  of  3  or  4  in.  in  24  hours  have  been 
observed,  and,  in  addition,  there  are  heavy  snows  and  thick  ice,  in 
the  annual  freshet  period.  At  times  of  such  floods,  the  depth  of 
the  water  ranges  from  15  to  20  ft.,  or  more,  above  low  water.  The 
river  flows  over  glacial  deposits  of  boulder  clay  in  many  places.  The 
river  bed  is  never  quite  dry,  but  extremely  few  areas  are  covered  with 
sand.  At  rare  intervals  there  have  been  days  when  no  current  was 
visible.  It  is  a  river  bed  of  stones,  with  boulders  up  to  many  tons 
in  weight,  and  rather  uniformly  distributed,  that  is,  big  boulders  are 
not  appreciably  more  common  or  numerous  at  the  upper  than  at  the 
down-stream  end  of  the  cone  section.     The  ice  is  a  carrier,  as  it  is 


PROFILE  OF    WESTFIELD  RIVER 

(?) 

Debris  Cond^ 


often  frozen  to  the  boulders  and  stones,  and  more  often  bowls  them 
along.  At  sharp  turns  in  the  channel,  there  may  be  depths  of  water 
of  from  5  to  15  ft.,  measured  from  the  low-water  mark,  and,  in  such 
holes,  the  scour  at  flood  and  the  re-filling  would  be  noticeable,  but 
all  within  a  very  few  feet;  it  might  be  nearer  the  truth  to  say  a  very 
few  inches.  Over  or  on  the  surface  of  the  river  bed,  there  is  a  slow 
average  movement  of  the  stones  and  boulders  down  stream,  but  a 
movement  of  such  material  to  a  depth  of  2  ft.,  or  even  1  ft.,  below 
low-water  mark,  would  be  contrary  to  all  observations  unless  it  could 
be  shown  that  at  flood  time  the  material  at  a  depth  of  "15"  ft.  was 
moving  down  stream,  while  the  river  bed  remained  in  place.  If  given 
in  detail  the  observations  of  Mr.  Newman,  mentioned  under  "The 
Valley  Section"  (with  a  grade  of  15  ft.  per  mile),  should  show  some 
marked  difference  in  the  character  of  the  material  in  California  and 
New  England,  if  the  grades  and  moving  agents  were  nearly  identical. 
With  a  rapidly  increasing  flow,  water  would  find  its  way  into  the 
material  of  the  river  bed  and  banks  or  shores,  and  doubtless  would 
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exert  pressures  tending  to  keep  that  material  in  place.     The  pressure      Mr 


would  be  reversed  when  a  flood-plain  was  quickly  lowered,  but  at  any 
time  only  a  slight  down-stream  movement  of  the  river  bed  can  be 
expected  and  that  over  only  limited  areas. 

A  profile  of  the  Westfield  River  (Fig.  9),  shows  a  section  which 
may  correspond  to  that  of  the  debris  cone.  A  few  adjacent  summit 
elevations  with  distances  from  the  river  channel,  in  miles  or  fractions 
of  miles,  are  shown.  Thus,  '%  E"  shows  the  elevation  of  the  ground 
i  mile  east  of  the  river.  The  elevations  are  taken  chiefly  from  U.  S. 
Geological  Survey  quadrangles. 


Dunham. 
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IS    IT    ADVISABLE    TO    ESTABLISH    A    NATIONAL 
DEPARTMENT   OF   PUBLIC   AVORKS? 

An    Informal   Discussion   at   a    Meeting   of   the    Society, 
September  17th,  1919. 


By  Messrs.  George  W.  Fuller,  Walter  D.  Blair,  C.  T.  Chenery, 
A.  B.  Fry,  Roger  D.  Black,  Alfred  D.  Flinn,  and  H.  F.  Dunham. 


George  W.  Fuller,*  M.  Am.  Soc.  C.  E. — This  is  the  birthday  of  Mr 
the  Constitution  of  the  United  States.  Its  adoption  after  about  four  " 
months  of  deliberation  in  1787,  was  due  to  interesting  causes.  For 
about  a  decade  the  youthful  nation  had  struggled  on  under  the  Articles 
of  Confederation.  These  provided  a  sort  of  town-meeting  plan,  with 
Congress  trying  not  only  to  legislate  but  to  administrate.  Although 
it  had  a  Board  of  Treasury,  a  Board  of  War,  and,  at  intervals,  a 
Department  of  Foreign  Affairs,  business  was  conducted  essentially  by 
committees  of  Congress.  When  not  in  session,  Congress  expected  to 
transact  routine  matters  through  a  "Committee  of  the  States",  one  for 
each  State,  with  the  execution  of  delegated  power  requiring  the  consent 
of  nine  of  the  States. 

Early  Recognition  of  Need  of  Concentrating  Authority. 
The  period  just  after  the  American  Revolution  was  one  of  great 
discouragement  and  depression  for  the  United  States.  Then,  as  now, 
it  was  recognized  by  careful  thinkers  that  the  successful  administra- 
tion of  Government  affairs  requires  reasonable  concentration  of 
authority  and  responsibility,  as  well  as  strict  accountability  to  the 
people  through  their  representatives.  Ratification  of  the  Constitution 
in  1789  served  its  purpose  as  to  the  establishment  of  Executive  control 
and  permitted  the  United  States  to  go  forward  by  leaps  and  bounds. 

*  New  Y'ork  City. 
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Mr.  Public  Opinion  Must  be  Stimulated  and  Guided. 

Fuller. 

As  knowledge  increases  and  conditions  change,  there  is  no  reason, 
under  our  form  of  government,  why  organization  arrangements  can 
not  be  fitted  suitably  for  the  work  at  hand.  The  single  requisite  is 
that  citizens  who  know  about  these  matters,  should  regard  it  as  their 
solemn  duty  to  take  the  necessary  steps  to  crystallize  the  evidence 
adequately  and  to  inform  the  people  of  the  country  as  to  the  need  of 
changes,  the  proposed  programme  to  be  adopted,  and  the  benefits  to 
accrue  therefrom. 

For  more  than  a  generation,  engineers  have  striven  for  a  National 
Department  of  Public  Works.  They  did  not  push  hard  enough  or  far 
enough  to  crystallize  public  opinion  in  favor  of  their  proposition, 
either  in  Congress  or  among  the  group  of  citizens  especially  interested 
in  this  line  of  work. 

The  great  war  now  being  brought  to  an  official  close  required  the 
United  States  vastly  to  increase  its  production  along  many  channels. 
The  direct  and  indirect  needs  of  our  own  military  establishment,  as 
well  as  those  of  our  Allies,  have  caused  many  of  our  citizens  to  study 
carefully  the  means  of  improving  the  management  of  affairs  both 
private  and  public. 

Kequirements  of  Reconstruction. 

Reconstruction  in  all  its  phases  is  and  will  be  the  problem  of  the 
hour  in  all  countries.  In  the  United  States,  we  must  not  be  content 
with  the  old-fashioned  arrangements  with  their  resulting  loss  of  time 
and  money.  The  past  must  take  care  of  itself.  For  the  future,  we 
should  take  full  advantage  of  our  own  rich,  available  experience  to 
adopt  at  once  better  methods  of  doing  public  business. 

The  requirements  of  the  public  works  in  the  United  States  keenly 
interest  the  engineer,  the  architect,  and  the  constructor,  who,  with  the 
taxpayers,  desire  to  see  efficiency  and  economy  brought  to  as  high  a 
plane  as  practicable.  This  proposition  is  not  limited  to  technical  details 
by  any  means.  On  the  contrary,  it  involves  essentially  the  broad  ques- 
tion of  business  management  of  public  works,  including  construction, 
maintenance,  and  operation  requirements,  and  needed  investigations  in 
connection  therewith. 

Chicago  Conference. 

In  April,  1919,  at  the  instance  of  Engineering  Council,  a  conference 
or  confederation  of  interested  organizations  took  place  at  Chicago,  111., 
with  delegates  from  74  technical  societies  with  a  membership  of  105  000. 
.The  prime  purpose  of  this  conference  was  to  consider  the  question  of  a 
Department  of  Public  Works.  It  adopted  important  resolutions  and 
appointed  various  committees  to  prosecute  this  movement  to  a  logical 
and  successful  conclusion. 
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United  States  Behind  the  Times.  Mr. 

Fuller. 

It  has  bceu  found  that,  aside  from  military  activities,  engineering 
and  allied  work  is  conducted  for  the  United  States  Government  by  more 
than  thirty  agencies,  more  or  less  loosely  attached  to  some  one  of  six 
Executive  Departments,  the  head  of  which  is  a  Cabinet  Officer. 

Practically  every  country  in  the  world  with  a  modern  stable  govern- 
ment has  all  these  governmental  activities  concentrated  in  a  single 
jurisdiction,  except  the  United  States. 

In  ^England,  however,  there  are  Commissioners  of  Works  and  Public 
Buildings  who  have  control  over  land  and  buildings  of  all  kinds  belong- 
ing to  the  Government,  while  rivers  and  harbors  and  their  appur- 
"  tenances  are  under  the  jurisdiction  of  the  Board  of  Trade. 

M.  O.  Leighton,  M.  Am.  Soc.  C.  E.,  Chairman  of  the  Executive 
Committee,  has  prepared  a  summary  of  experiences  abroad. 

Magnitude  of  Public  Works. 

The  construction  enterprises  of  the  Government  are  very  extensive, 
as  will  be  noted  from  past  and  current  annual  appropriations  under 
review,  which  may  be  roughly  summed  up,  as  follows : 

For  buildings  under  the  Supervising  Architect $20  000  000 

River  and  harbor  appropriations 40  000  000 

Reclamation  Service 6  000  000 

Alaskan  Railroad  Commission 7  000  000 

Bureau  of  Roads  (in  association  with  States) 200  000  000 

Proposed  land  reclamation  for  soldiers 500  000  000 

This  list  alone  corresponds  roughly  to  three-fourths  of  a  billion 
dollars  worth  of  work  under  consideration  for  the  near  future.  This 
is  exclusive  of  land,  boundary,  coast  and  geodetic,  and  hydrographic 
surveys,  of  which  there  are  now  twenty  bureaus  all  working  independ- 
ently of  each  other.  These  enterprises  do  not  include  investigations 
of  various  kinds  for  the  control  of  floods,  drainage  of  swamps  and 
flooded  lands,  geological  surveys.  Bureau  of  Standards,  etc. 

Department  of  Public  Works  in  Place  of 
Department  of  the  Interior. 

To  remedy  this  situation,  the  Chicago  conference  has  proposed  to 
reorganize  the  Department  of  the  Interior  and  establish  in  its  place  a 
Department  of  Public  Works.  This  is  the  way  the  matter  has  been 
handled  in  a  number  of  other  countries. 

In  the  United  States,  the  Dei^artment  of  the  Interior  was  created 
in  1849,  following  the  Mexican  War.  It  was  originally  called  the  Home 
Department,  and  took  over  the  Patent  Bureau  from  the  State  Depart- 
ment, Indian  Affairs  from  the  War  Department,  Pensions  from  the 
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Mr.     War  and  Navy  Departments,  and  the  Census  Bureau  and  General  Land 

^  ^'''  Office  from  the  Treasury  Department.     It  is  conspicuous  that,  in  the 

past,  many  bureaus  have  been   shifted  from  time  to  time  from  one 

Department  to   another,  some  of  them  having  had  their  attachment 

changed  several  times. 

Proposed  Changes  in  the  Jones-Eeavis  Bill. 

The  bill  for  •effecting  these  changes  was  introduced  on  June  25th, 
1919,  in  the  Senate  by  Senator  Wesley  L-.  Jones,  of  Washington,  and 
in  the  House  by  Eepresentative  Frank  C.  Eeavis,  of  Nebraska,  and 
vpas  referred  to  the  Committee  on  Public  Lands. 

Such  bureaus  of  the  Interior  Department  as  are  non-engineering  in 
character  are  to  be  placed  under  the  jurisdiction  of  appropriate  depart- 
ments, vphile  engineering  bureaus  from  other  departments  are  to  be 
included  in  the  Department  of  Public  Works. 

The  bill  proposes  that  the  Patent  Office  be  removed  from  the  Interior 
Department  and  placed  under  the  Department  of  Commerce.  The 
Bureau  of  Pensions  is  assigned  to  the  Treasury  Department.  The 
Bureau  of  Education  goes  to  the  Department  of  Labor.  The  Bureau 
of  Indian  Affairs  also  is  transferred  to  the  Department  of  Labor,  with 
the  proviso  that  the  engineering  and  construction  work  and  the  land 
and  mineral  surveys,  now  performed  under  the  direction  of  the  Bureau 
of  Indian  Affairs,  are  to  be  prosecuted  under  the  Department  of  Public 
Works. 

St.  Elizabeth's  Hospital  and  the  Freedman's  Hospital,  in  Washing- 
.  ton,  D.  C,  are  assigned  to  the  Public  Health  Service  under  the  Treasury 
Department.  Columbia  Institution  for  the  Deaf  and  Howard  Univer- 
sity go  to  the  Bureau  of  Education,  under  the  provisions  of  the  bill. 

On  the  other  hand,  the  Department  of  Public  Works  is  to  absorb 
the  Supervising  Architect's  Office  of  the  Treasury  Department;  the 
Construction  Division,  Eiver  and  Harbor  Improvements,  Mississippi 
Eiver  Commission,  and  California  Debris  Commission  of  the  War 
Department;  the  Bureau  of  Standards  and  the  Coast  and  Geodetic 
Survey  of  the  Department  of  Commerce;  and  the  Bureau  of  Public 
Eoads  and  the  Forest  Service  of  the  Department  of  Agriculture. 

The  bill  provides  that  the  Secretary  of  Public  Works  "shall  by 
training  and  experience  be  qualified  to  administer  the  affairs  of  the 
Department  and  to  evaluate  the  technical  principles  and  operations 
involved  in  the  work  thereof."  The  measure  excepts  from  the  fore- 
going provision  the  Cabinet  Officer  who  is  at  the  head  of  the  Depart- 
ment at  the  time  of  the  passage  of  the  bill. 

Four  Assistant  Secretaries,  each  to  be  paid  $7  500  per  annum,  are 
provided.  They  shall  be  qualified  by  training  and  experience  for  their 
duties  as  specified.  One  is  to  have  administrative  jurisdiction  over  all 
matters  of  engineering  design  and  construction.     Another  is  to  have 
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charge  of  architectural  design  and  construction.  A  third  is  to  have  Mr. 
jurisdiction  over  all  scientific  work  and  surveys,  while  the  fourth  is  to 
be  in  immediate  charge  of  all  land  and  legal  matters.  These  Assistant 
Secretaries  are  charged  with  the  duty  of  co-ordinating  and  bringing 
into  efficient  relationship  all  the  activities  of  the  Department  so  that 
it  may  be  administered  harmoniously  and  efficiently.  They  are  included 
within  the  scope  of  any  civil  service  retirement  laws  now  or  hereafter 
enacted  by  Congres?,  and  are  removable  on  charges  duly  made  and 
adjudicated  as  provided  by  law. 

An  important  feature  of  the  bill  is  the  proviso  that  engineer  officers 
of  the  United  States  Army,  detailed  on  non-military  work,  are  to  be 
assigned  by  the  Secretary  of  War  to  like  duties  under  the  new  Depart- 
ment for  not  more  than  two  years.  This  enables  the  Secretary  of 
Public  Works  to  make  a  gradual  transfer  of  improvements  and  instru- 
mentalities to  the  civil  administration  without  detriment  to  public 
interest.  Under  the  direction  of  the  Secretary  of  Public  Works,  mem- 
bers of  the  Corps  of  Engineers  may  be  detailed  by  the  Secretary  of  War 
to  temporary  duty  in  the  new  Department  for  such  instruction,  training, 
and  experience  as  is  desired. 

Present  Conditions  to  be  Remedied. 

1. — Diversity  of  Ejfort. — Six  departments  and  thirty  bureaus,  each 
department  with  its  cabinet  member  head,  their  respective  assistant 
secretaries  and  staifs,  together  with  thirty  bureau  chiefs,  their  assistants 
and  staffs,  have  a  hand  in  some  part  of  the  public  works  of  the  United 
States.  Each  department  that  functions  on  public  works  projects  has 
something  else  to  do.  The  public  works  features  are  only  a  part  of 
their  activities  and,  in  some  cases,  only  a  small  part.  No  high  execu- 
tive authority  in  the  Government  is  able  to  confine  his  efforts  to  public 
works  alone.  The  result  is  a  waste  of  effort,  high  overhead  costs, 
divided  accountability,  and  lack  of  sustained  policy. 

2. — Divided  Besponsihility. — Effort  by  many  parties,  directed  to  one 
objective,  via  difl'erent  routes,  as  heretofore  described,  is  demoralizing. 
The  work  suffers  because  "too  many  cooks  spoil  the  broth." 

3. — Competition  of  Bureaus. — Too  many  bureaus  are  doing  the  same 
kind  of  work,  with  overlapping  jurisdiction  in  some  measure.  Actual 
performance  is  associated  too  much  with  the  caprice  of  appropriations, 
with  consequent  disorganizing  effect  on  those  bureaus  which  are  unsuc- 
cessful in  their  attempt  to  get  jurisdiction.  Various  bureaus  seem 
to  be  subject,  more  or  less,  to  lapses  and  irregularity  in  performance, 
due  to  lapses  and  caprices  of  appropriations. 

Jf. — Inadequate  Direction  and  Co-ordination. — Lack  of  concentra- 
tion, both  as  to  authority  and  responsibility,  makes  for  inadequacy  of 
direction  of  performance  and  shortcomings  as  to  needed  co-ordination 
of  work.     There  is  also  a  consequent  lack  of  continuity  of  policy  in 


906  NEED  OF  NATIONAL  DEPARTMENT  OF  PUBLIC  WORKS    [Papers. 

Mr.     the  establishment  and  management  of  public  works  conducted  for  the 
■  benefit  of  the  people. 

The  foregoing  deductions  are  based  on  available  data  which  Chair- 
man Leighton  is  arranging  to  publish  in  the  form  with  which  modern 
business  is  familiar,  showing  organization  charts,  financial  statements, 
lists  of  personnel,  overhead  charges,  and  other  practical  features  of 
past  performances. 

Benefits  to  be  Secured. 
1. — Efficiency. — A  trained  administrator,  under  suitable  conditions 
as  to  concentration  of  authority  and  responsibility,  could  unquestion- 
ably efi^ect  substantial  improvements  making  for  efficiency  along  lines, 
as  follows: 

(a). — Adequate  direction. 

(b). — Handling  appropriations  more  advantageously  than  at  pres- 
ent; this  will  become  increasingly  true  on  the  adoption  of 
the  budget  system. 
(c). — Establishment  of  a  co-ordinated  continuance  of  policy  along 
various  lines  of  public  works,  with  bureaus  directed  to 
co-operate,  instead  of  being  permitted  to  compete  on  and  for 
important  measures,  as  at  present, 
(d). — Establishment  of  an  esprit  de  corps  that  would  make  for  a 
higher  grade  of  performance. 

S.— Economy. — Eesulting  from  the  foregoing  benefits  and  efficiency 
should  be  corresponding  economies  which  would  either  allow  more  work 
to  be  done  with  the  same  amount  of  money  raised  by  the  people  through 
taxation,  or  which  would  allow  the  same  amount  of  work  to  be  done 
with  less  demands  through  taxation.  Probably  a  mixture  of  both 
benefits  will  result. 

S. — War  Preparedness. — This  phase  of  our  National  life  will  be 
benefited  by  this  movement  through  the  opportunity  afforded  for  giving 
individual  members  of  the  Engineer  Corps  more  varied  practical  expe- 
rience than  hitherto  in  the  management  of  affairs,  and  also  by  main- 
taining a  Federal  civilian  engineering  organization  in  readiness  to  fur- 
nish a  substantial  number  of  well  trained  constructors,  familiar  with 
Government  methods,  for  performing  Government  work  of  civilian 
character  in  times  of  war.  It  is  true  that  these  are  secondary  matters, 
but  the  speaker  attaches  great  importance  to  them. 

Eelations  to  be  Avoided. 
1. — Construction  Division,  United  States  Army. — In  the  minds  of 
some,  it  appears  that  this  movement  is  in  support  of  the  Construction 
Division  of  the  Army  or  some  personnel  attached  therewith.  This  is 
not  the  speaker's  understanding.  On  the  contrary,  he  believes  that  this 
proposed  movement  should  be  maintained  on  an  absolutely  impersonal 
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basis.  As  far  as  the  Construction  Division  is  concerned,  it  is  its  Mr. 
methods,  and  not  its  personnel,  already  demobilized  to  a  large  extent, 
that  is  of  importance  as  regards  the  public  works  of  the  Government. 
The  methods  of  the  Construction  Division,  in  the  speaker's  judgment, 
are  founded  on  sound  modern  principles,  concerning  the  management 
of  large  work,  as  follows: 

(a). — No  man  in  immediate  charge  of  work  is  given  responsib|ility 
beyond  that  which  may  be  reasonably  expected,  as  regards 
the  range  of  types  of  tasks  which  one  man  can  look  after 
adequately,  with  the  aid  of  proper  assistants;  and  the  same 
is  true  as  to  magnitude  of  work. 

(b). — The  organization  is  such  that  a  man  in  final  authority  in 
charge  of  policy,  finance,  labor,  materials,  and  other  con- 
trolling items,  can  be  reached  without  delay  by 'the  man  in 
charge  of  any  project. 

Experience  shows  that  these  are  important  features  in  eliminating 
red  tape  whereby  officials  of  intermediate  authority  bring  about  non- 
performance, either  by  pigeon-holing  requests  for  directions  or  by  "pass- 
ing the  buck"  to  some  one  else  equally  unable  or  unwilling  to  function 
on  the  matter. 

2. — Engmeer  Corps,  United  States  Army. — As  to  the  Engineer  Corps 
of  the  Army,  there  is  no  reason  why  serious  friction  should  arise  from 
its  members,  or  with  them,  if  the  proposed  movement  is  carried  out  in 
a  rational  way.  Nothing  should  be  done  to  injure  their  military 
status  when  they  are  taking  advantage  of  opportunities  for  acquiring 
a  more  intimate  knowledge  of  conducting  engineering  work  and  of 
managing  men  than  is  possible  along  strictly  military  lines.  Civilians 
interested  in  this  movement  should  give  attention  to  means  of  bettering 
the  standing  of  military  engineers  in  their  chosen  field  and  of  co-operat- 
ing with  them,  in  a  businesslike  way,  in  respect  to  civil  engineering 
matters  and  to  relations  between  military  and  civil  engineers. 

Future  Programme  for  Army  and  CmLiAN  Engineers. 

Prior  to  the  war,  civilian  engineers  on  Government  work  were 
unhappily  circumstanced  for  the  welfare  of  the  work  in  hand  and  of 
themselves,  compared  with  the  Army  engineers.  During  the  war,  avail- 
able evidence  indicates  that  the  performances  of  the  Army  engineers 
were  affected  by  lack  of  broad  practical  experience  in  conducting  opera- 
tions on  a  sizable  scale.  It  is  also  a  fact  that  civilian  engineers  on  war 
work  had  their  usefulness  lessened  by  unfamiliarity  with  Army  regula- 
tions and  the  requirements  of  the  military  establishment. 

The  speaker  is  one  of  those  who  believes  that,  for  the  good  of  the 
country,  a  thorough-going  study  should  be  made  at  once  of  how  best 
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Mr.     to  bring  on  to  a  modern  efficient  basis  all  the  engineering  activities  of 
Fuller,  ^j^g  Federal  Government  for  both  war  and  peace  conditions. 

Some  persons  seem  to  feel  that  the  Jones-Reavis  Bill  starts  out  with 
a  fearful  handicap,  because  it  does  not  meet  the  favor  of  some  of  the 
older  Army  engineers.  The  speaker  does  not  share  that  view.  This 
bill  will  stand  or  fall  depending  on  the  ability  of  its  proponents  to  show, 
beyond  reasonable  doubt,  the  real  benefits  to  accrue  from  it  from  the 
standpoint  of  the  business  man.  With  this  accomplished,  it  is  largely 
a  question  of  publicity  in  formulating  public  opinion  adequately 
throughout  the  country. 

The  speaker  has  no  idea  that  the  Ransdell  Bill,  to  put  all  public 
works  of  the  Federal  Government  under  the  charge  of  the  Chief  of  the 
Engineer  Corps  of  the  Army,  will  be  passed  by  Congress. 

Army  engineers  should  have  their  status  improved.  It  is  doubtful 
whether  they  can  do  this  without  the  aid  of  civilian  engineers  who  know 
about  Federal  engineering  requirements  during  both  war  and  peace, 
and  who  are  willing  to  co-operate  in  a  fair-minded  way  in  formulating 
an  efficient  future  programme. 

Labor  organizations,  business  men,  farmers,  and  other  groups  of 
men  co-operate  efficiently.  Why  not  engineers  ?  The  speaker  urges  that 
they  do  so. 

Effect  on  Other  Activities. 

The  question  has  been  asked  as  to  how  the  other  bureaus  and  depart- 
ments would  be  left  after  the  establishment  of  the  Department  of 
Public  Works.  It  is  the  speaker's  understanding  that  they  will  not  be 
less  advantageously  placed  than  at  present. 

Inquiry  has  also  been  made  as  to  the  scope  of  Federal  public  works 
in  relation  to  activities  of  States,  sub-divisions  thereof,  and  private 
enterprises.  So  far  as  is  known  the  status  of  the  latter  will  in  no  case 
be  involved. 

It  is  realized  that  many  inquiries  will  be  made,  and  it  is  the  purpose 
of  the  Executive  Committee  to  answer  them  all  as  rapidly  as  data  can 
be  procured.  Criticism  of  the  Jones-Reavis  Bill  is  invited  to,  and  in 
preparation  for,  the  Committee  hearings  in  Congress  next  winter. 

Other  Federal  activities  are  under  review,  from  the  standpoint  of 
modernizing  the  methods  of  procedures.  Engineers  will  have  to  be 
alert  to  keep  abreast  of  the  times. 

Requirements  as  to  Funds. 

It  has  been  estimated  by  the  Central  Finance  Committee  that  at 
least  $100  000  will  be  required  during  the  coming  year  to  conduct  this 
campaign  efficiently.  This  is  none  too  much  to  pay  for  the  necessary 
traveling  expenses  and  the  assistants  who  must  be  employed  to  make 
the  necessary  searches  to  prepare  and  distribute  adequately  the  material 
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needed  by  the  various  local   committees   at  work  in   support  of  this    Mr. 

Fuller, 
movement. 

This  means,  on  an  average,  $1  from  each  person  having  member- 
ship in  the  technical  organizations  participating  in  the  Chicago  con- 
ference. Presumably,  some  of  the  members  will  not  contribute  through 
inability  or  indifference.  It  is  suggested  that  each  member  of  the 
national  technical  organizations  contribute  at  least  $2,  and  that  if  a 
member  has  an  annual  income  of  $10  000,  a  contribution  of  $25  should 
willingly  be  forthcoming  to  advance  this  movement. 

Funds  must  be  forthcoming;  otherwise,  the  movement  will  fail. 
From  the  Eastern  District  of  New  York  not  less  than  $10  000  should 
be  raised  by  the  members  of  this  Society  and  other  organizations.  It  is 
expected  that,  in  the  early  future,  a  programme  will  be  evolved  for 
co-ordinating  equitably  the  raising  of  funds,  as  between  the  organiza- 
tions and  districts  of  the  United  States. 

Walter  D.  Blair,*  Esq. — The  desirability  of  a  Department  of  Mr. 
Public  Works  is  as  self-evident  as  the  multiplication  table.  The 
speaker  will  not  praise  the  idea,  but  he  would  like  to  praise  the  public 
service  and  the  foresight  shown  in  the  work  which  the  National 
Service  Committee  of  Engineering  Council,  in  Washington,  has  accom- 
plished in  formulating  plans  for  a  Department  of  Public  Works. 
Engineers  who  are  not  conversant  with  the  business  of  that  Committee 
have  no  idea  of  the  immense  work  which  it  has  undertaken,  the 
immense  amount  of  research  that  it  has  followed,  in  order  to  get  the 
necessary  data  to  lay  a  broad  foundation  for  its  plans. 

The  speaker  is  going  to  assume  that  a  Department  of  Public 
Works  has  been  established.  What  benefits  would  the  Architectural 
Profession  obtain  from  such  a  Department?  The  first  great  benefit 
would  be  that,  with  such  a  Department,  it  would  be  possible  to 
establish  a  National  building  policy.  At  the  present  time,  the  Super- 
vising Architect  has  no  control  whatever  over  the  type  of  building 
that  is  to  be  erected  in  any  place.  He  is  simply  told  to  spend  so 
much  money.  No  agency  has  been  established  for  relating  the  type 
and  size  of  the  building  to  the  needs  of  the  Government.  For  instance, 
in  reviewing  the  appropriations  for  post-offices,  it  will  be  found  that 
the  size  of  the  building  bears  no  relation  whatever  to  the  postal 
business.  It  will  be  found  that  the  size  of  the  appropriation  is 
dependent  entirely  on  the  influence  of  the  Congressman  of  that 
particular  district,  and  whether  he  happens  to  have  served  on  the 
Postal  Committee,  and  how  long.  If  one  goes  back  through  the  past 
two  or  three  years,  during  which  time  the  head  of  the  Postal  Com- 
mittee was  from  Florida,  and  looks  through  the  appropriations  for 
post-offices,  it  will  be  found  that  almost  every  little  village  in  his 
•  New  York  City. 
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Mr.  district  possesses  a  large  building.  Buildings  that  have  cost  $50  000 
^"'  and  $75  000  have  been  built  in  places  where  the  gross  postal  receipts 
are  less  than  $2  000.  It  will  also  be  found  that  some  of  the  buildings 
in  Tennessee  have  cost  $50  000,  in  places  where  the  annual  postal 
receipts  have  been  less  than  $1  200.  That  is,  of  course,  the  grossest 
kind  of  inefficiency,  and  it  is  possible  that  if  a  Department  of  Public 
Works  was  established,  the  buildings  erected  for  the  Government's 
needs  would  bear  some  relation  to  the  business  conducted  in  them. 

If  such  a  Department  was  established,  there  would  also  be  a  closer 
relation  between  the  engineering  and  the  building  activities  of  the 
Governnlent,  so  that  architecture  and  engineering  would  be  considered 
at  the  same  time;  that  one  would  not  be  attempted  without,  or  be 
superimposed  on,  the  other;  that  the  creative  instincts  of  both  the 
engineers  and  the  architects  would  be  developed  simultaneously  in 
the  building  projects  of  the  Government.  The  result  would  be 
increased  efficiency  and  increased  beauty;  because  it  must  not  be 
forgotten  that  "  beauty  is  a  thing  of  joy  forever  "  and  that  it  has  a 
great  economic  value.  As  a  signal  example  of  that  fact,  one  has  only 
to  think  of  Paris,  where  a  certain  sum  of  money  has  been  spent  to 
produce  beautiful  results.  There  are  sections  of  other  cities  on  which, 
perhaps,  greater  sums  of  money  have  been  spent,  without  any  consider- 
ation of  creative  beauty,  with  a  correspondingly  decreased  economic 
value.  The  engineer  as  well  as  the  architect  is  perfectly  willing  to 
recognize  the  economic  value  of  beauty,  provided  he  has  the  oppor- 
tunity. The  fault  of  the  architect  in  the  past  has  been  that  he  has 
spent  too  much  money.  The  fault  of  the  engineer,  if  one  can 
generalize  with  the  exaggeration  that  goes  with  all  generalization,  has 
been  that  he  has  spent  too  little  money.  He  has  been  too  economic; 
whereas,  the  architect  has  erred  on  the  other  side. 

If  a  Department  of  Public  Works  is  established,  it  is  reasonable 
to  expect  that  there  will  result  a  certain  standardization  of  buildings 
and  methods  of  building,  certain  standardizations  of  engineering— 
which  is  less  needed  in  the  Engineering  Profession  than  in  the  Archi- 
tectural Profession— from  which  there  will  be  a  corresponding  benefit 
to  the  public.  There  will  also  accrue  a  great  mass  of  data  in  regard 
to  public  works,  which  will  be  of  intense  interest  and  value  to  the 
public  as  well  as  to  the  Profession. 

Attention  is  called  to  the  fact  that  the  proposed  Department  of 
Public  Works  necessarily  will  be  dominated  by  the  Engineering  Pro- 
fession. The  Architectural  Profession  will  be  in  a  subordinate 
capacity,  due  to  the  fact  that  the  bulk  of  the  work  to  be  done  will  be 
of  an  engineering  nature.  The  establishment  of  a  Department  of 
Public  Works  is,  therefore,  primarily  the  engineer's  fight.  The 
engineering  work  will  bulk  so  large  that  it  will  affect  the  Engineering 
Profession  directly.     It  concerns  engineers  to  formulate  the  plans  to 
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bring  it  into  effect,  and  they  can  easily  demonstrate  to  the  American  Mr. 
people  that  if  there  was  such  a  Department,  they  would  have  in  that®^^"' 
Department  the  foresight  to  lay  out  the  future  development  of  the 
country.  For  that  is  what  it  comes  to.  How  can  we  develop  the 
economic  resources  of  the  country  so  as  to  produce  the  greatest  wealth 
for  the  greatest  niimber?  That  is  the  problem  that  is  going  to  concern 
the  engineer,  and  it  is  going  to  require  great  vision  and  all  the 
learning  that  the  Profession  possesses.  The  speaker  thinks  that  engi- 
neers can  handle  the  problem,  that  they  can  convince  the  American 
people  that  they  are  worthy  to  handle  it,  and  he  is  sure  that  they 
can  count  on  the  co-operation  of  the  architects  in  bringing  about 
this  result. 

C.  T.  Chenery,*  Esq. — Historic. — In  1884,  the  members  of  the  Engi-  Mr. 
neering  Profession  were  so  impressed  with  the  ineffective  organization 
of  the  Federal  Departments  and  the  growing  importance  of  National 
Public  Works,  that  they  inaugurated  a  campaign  to  create  a  National 
Department  of  Public  Works,  in  which  the  public  works  functions  of 
the  Federal  Government  would  be  consolidated.  At  that  time, 
engineers  were  a  more  detached  group  and  less  interested  in  public 
affairs  than  they  are  to-day.  They  were  unable  to  put  behind  this 
movement  sufficient  drive  and  push  to  carry  it  through,  and  the 
matter  lapsed.  Since  that  time,  however,  the  public  works  functions 
of  the  Government  have  continuously  increased.  The  Forest  Service 
has  been  added,  as  well  as  the  Alaskan  Engineering  Commission, 
the  Reclamation  Service,  the  Bureau  of  Roads,  the  Bureau  of 
Standards,  National  Park  Service,  and  the  Bureau  of  Mines,  so  that 
since  the  initial  attempt  to  establish  such  a  Department  was  made, 
the  public  works  functions  of  the  Federal  Government  have  increased 
many  fold.  They  have  increased,  however,  by  an  unguided  growth 
until  now  they  are  scattered  through  six  of  the  Executive  Depart- 
ments. Thoughtful  engineers  have  watched  this  continuous  growth  of 
the  public  works  functions  and  their  scattering  through  many  bureaus 
with  that  pained  interest  with  which  good  executives  view  the  inef- 
fective operation  of  large  enterprises,  which  enterprises,  through  proper 
administrative  organization,  might  become  models  of  efficiency  and 
business  administration. 

In  February,  1919,  Engineering  Council  sent  out  invitations  to 
societies  of  engineers,  architects,  geologists,  chemists,  and  constructors 
to  attend  a  conference  at  Chicago,  111.,  to  consider  the  question  of 
National  public  works.  This  Conference  was  held  April  23d-25th,  1919, 
and  was  attended  by  delegates  from  74  societies,  with  a  combined  mem- 
bership of  approximately  105  000  engineers  and  allied  professional  men. 
At  this  Conference  were  highly  qualified  men,  whose  interests  extend 

*  Secretary,  Engineers',  Architects',  and  Constructors'  Conference  on  National 
Public  Works,  Washington,   D.   C. 
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beyond  the  realm  of  their  own  professions  and  into  that  of  National 
affairs. 

It  was  the  judgment  of  this  assemblage  that  a  National  Department 
of  Public  Works  should  be  created,  which  should  embrace  the  more 
important  engineering  functions  of  the  Government.  Each  of  the 
various  engineering  bureaus  of  the  Government  was  considered  and 
balloted  on  by  the  Conference  to  decide  whether,  in  the  opinion  of  the 
delegates,  such  bureaus  should  be  included  in  the  proposed  Department. 
Decisions  were  made,  and  out  of  this  Chicago  Conference  was  created 
a  permanent  Conference  on  National  Public  Works,  with  headquarters 
in  Washington,  D.  C.  The  Text  of  Bill  Committee  of  this  Conference 
drew  up  a  bill  embodying  the  views  of  the  delegates,  and  this  bill, 
introduced  by  Senator  Jones,  of  Washington,  and  Representative 
Reavis,  of  Nebraska,  on  June  25th,  1919,  is  known  as  the  Jones- 
Reavis  Bill  (S.  2232;  H.  R.  6649). 

Reasons  for-  the  Estahlishment  of  Such  a  Department. — The  execu- 
tive machinery  of  the  Federal  Government  consists  of  departments, 
the  heads  of  which  are  Cabinet  members,  and  of  certain  related  boards 
and  commissions,  the  greater  part  of  the  work  being  allocated  to  the 
several  departments.  These  departments  are  found  to  be  largely  the 
result  of  unguided  growth.  In  their  creation,  there  has  been  little 
plan  or  design,  and  several  of  them  are  little  more  than  groups  of 
rather  unrelated  bureaus. 

An  examination,  for  instance,  of  the  Treasury  Department  shows 
that  several  diverse,  unrelated,  and  important  functions  are  exercised 
by  its  Secretary.  The  primary  business  of  the  Treasury  Department 
is  to  administer  the  finances  of  the  Nation,  but  the  Secretary  of  the 
Treasury  has  also  supervision  over  the  Supervising  Architect's  Ofiice. 
He  is  responsible,  therefore,  for  the  design  and  construction  of  post 
offices,  custom  houses,  marine  hospitals,  and  other  classes  of  Federal 
buildings  wherever  they  may  be  found  from  Boston  to  Los  Angeles 
and  from  Jacksonville  to  Seattle.  This  construction  involves  an  aver- 
age annual  expenditure  of  about  $20  000  000. 

Besides  being  a  financier  and  an  architect,  the  Secretary  of  the 
Treasury  is  also  an  insurance  man,  in  that  he  has  supervision  over 
the  Bureau  of  War  Risk  Insurance  which,  at  one  time,  had  in  effect 
4  000  000  policies  with  $36  000  000  000  worth  of  insurance  in  force. 
This  Bureau  employs  about  15  000  persons. 

The  next  function  of  the  Secretary  of  the  Treasury  is  to  supervise 
the  Public  Health  Service.  Through  this  service,  he  collects  vital 
statistics,  tests  water  supplies,  administers  the  quarantine  laws,  advises 
in  such  epidemics  as  influenza,  and  generally  supervises  the  Nation's 
health.  The  Secretary,  therefore,  has  added  to  his  functions  of  finan- 
cier, architect,  and  builder,  that  of  a  doctor;  but  he  is  not  through 
yet.     He  also  administers  the  Coast  Guard,  the  functions  of  which  are 
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the  enforcement  of  maritime  regulations,  the  removal  of  obstructions  Mr. 
to  navigation,  the  detection  of  smugglers,  and  it  also  serves  as  an  ^^®°®- 
auxiliary  naval  arm  in  the  event  of  hostilities.  He,  therefore,  adds  to 
his  functions  those  of  a  mariner,  an  engineer,  and  a  policeman.  He 
has  still  more  work  to  do,  for  he  is  also  responsible  for  the  Bureau 
of  Printing  and  Engraving.  This  Bureau  designs,  prints,  and  engraves 
all  monies,  securities,  notes,  and  bonds  of  the  Federal  Treasury,  includ- 
ing stamps,  licenses,  passports,  commissions,  patents  and  pension  cer- 
tificates, and  portraits  of  deceased  members  of  Congress  and  of  other 
public  officials.  The  Secretary,  therefore,  is  primarily  a  banker,  but 
he  is  also  an  architect,  a  builder,  a  doctor,  a  propagandist,  an  insurance 
agent,  a  mariner,  a  life-saver,  a  policeman,  a  printer,  and  a  portrait 
painter. 

It  is  the  present  business  belief  that  departments  should  be  built 
up  of  closely  related  activities  which  require  for  their  adminstration 
the  same  type  of  education,  training,  and  administrative  ability.  In 
considering  the  Treasury  Department,  it  is  realized  that  a  man  may 
be  a  first-class  financier  and  know  nothing  of  public  health,  or  that 
he  may  be  an  able  insurance  man  and  know  nothing  of  navigation, 
and  that  if,  through  any  freak,  he  were  to  be  familiar  with  all  four 
of  these  services,  the  chances  are  a  hundred  to  one  against  his  being 
competent  to  administer  a  department  of  architecture  and  construction. 
If  such  a  grouping  of  unrelated  functions  in  one  department  were 
confined  to  the  Treasury  Department,  the  condition  would  not  be  so 
serious.  Wlien  one  considers  the  Interior  Department,  however,  it  is 
found  that  this  condition  is  greatly  intensified. 

The  Secretary  of  the  Interior  must  operate  the  Reclamation  Service 
and  Freedman's  Hospital,  the  Geological  Survey  and  the  St.  Eliza- 
beth's Insane  Asylum,  the  Bureau  of  Mines  and  Howard  University, 
the  Alaskan  Engineering  Commission  and  the  Bureau  of  Education; 
must  breed  reindeer  in  Alaska  and  pass  on  pension  claims  in  Washing- 
ton; must  rule  on  the  patentablity  of  inventions,  the  priority  of  trade- 
marks, and,  at  the  same  time,  act  as  guardian  of  about  300  000  Indians ; 
and  he  must  administer  the  public  lands,  direct  the  National  Parks, 
and  administer  the  Columbia  Institution  for  the  Deaf. 

The  same  illogical  grouping  of  bureaus  and  fimctions  is  found  in 
the  Department  of  Agriculture  and  the  Department  of  Commerce, 
though  to  a  less  grave  extent. 

In  the  actual  administration  of  a  department,  the  Secretary  must 
necessarily  find  it  impossible  to  supervise  in  person  these  divergent 
and  unrelated  activities.  He  must  delegate  administrative  jurisdiction 
over  the  various  bureaus,  either  to  the  bureau  chiefs  or  to  assistant 
secretaries.  To  refer  to  the  previous  example  of  the  Treasury  Depart- 
ment, it  will  be  found  that  there  are  five  assistant  secretaries.  One 
has  charge  of  customs;  a  second  of  public  buildings  and  miscellaneous 
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Mr.  bureaus;  a  third  of  fiscal  affairs;  a  fourth  of  Internal  Revenue  and 
henery.  y^^^  j^-gj^  Insurance;  and  the  fifth  of  the  Farm  Loan  Bureau.  Of 
the  five  assistant  secretaries,  four,  therefore,  are  assigned  to  the  admin- 
istration of  financial  affairs.  The  item  "miscellaneous  bureaus"  covers 
the  Public  Health  Service,  the  Bureau  of  Printing  and  Engraving, 
the  Coast  Guard,  the  Supervising  Architect,  the  General  Supply  Com- 
mittee, the  Chief  Clerk  of  Appointment  Division,  the  Mails  and  Files 
Division,  the  Printing  and  Stationery  Division,  and  the  Security  Bond 
Division.  The  Coast  Guard,  the  Public  Health  Service,  the  Super- 
vising Architect's  Office,  and  the  Bureau  of  Printing  and  Engraving 
are  important  major  activities.  Each  of  these  bureaus  employs  hun- 
dreds of  men  and  spends  yearly  millions  of  dollars,  but,  for  their 
administrative  jurisdiction  and  control,  they  are  entitled  to  only  one- 
tenth  of  the  time  and  consideration  of  an  assistant  secretary  who 
receives  $5  000  a  year.  All  these  bureaus,  therefore,  must  suffer  from 
their  necessarily  subordinate  positions.  They  cannot  receive  the  full 
consideration  and  interest  and  the  intelligent  direction  which  is  neces- 
sary to  their  development  for  highest  usefulness. 

It  is  hard  to  find  a  parallel  for  this  situation  in  the  business  world. 
If  department  heads  are  considered  as  presidents  of  corporations,  then 
the  assistant  secretaries  would  be  vice-presidents,  and  the  bureau  chiefs 
would  be  department  heads.  This  comparison  will  not  hold,  for  cor- 
poration departments  are  divided  into  specialized  functions,  such  as 
raw  material,  production,  manufacturing,  transportation,  purchasing, 
sales,  collections,  credits,  and  auditing,  each  in  charge  of  a  highly 
specialized  executive  who  knows  his  department  and  his  duties  both 
in  basic  principles  and  in  detail. 

Obviously,  then,  the  Federal  bureaus  cannot  be  compared  to  the 
ej^ecutive  departments  of  a  corporation.  To  approximate  their  position, 
the  Federal  Departments  must  be  considered  as  holding  corporations 
and  the  bureaus  as  subsidiary  companies.  Here,  again,  the  analogy 
meets  difficulties.  "Wlien  holding  companies  are  organized  in  the  busi- 
ness world,  they  are  genQrally  formed  of  companies  engaged  in  similar 
business  or  activities.  The  Steel  Corporation  is  a  holding  company, 
but  all  its  subsidiary  companies  are  engaged  in  the  manufacture  of 
steel.  All  the  subsidiary  companies  of  the  Standard  Oil  Company  are 
engaged  in  the  production  of  oil.  All  the  subsidiary  companies  of  the 
American  Telephone  and  Telegraph  Company  are  engaged  in  the  tele- 
phone business,  except  the  Western  Electric  Company  which  is  engaged 
ill  the  manufacture  of  telephone  instruments.  If  a  business  group  had 
large  numbers  of  functions  to  perform  such  as  mining,  lumbering, 
real  estate  development,  railroad  building,  and  steamship  operating, 
they  would  not  organize  five  holding  companies,  each  superior  to 
operating  organizations  engaged  in  each  of  these  varied  activities. 
The  Federal  Government  has,  therefore,  ten  holding  corporations  which. 
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under  a  National  scheme  of  organization,  would  be  made  up  of  com-      Mr. 
panies    engaged   in   similar   business.      As    at   present   organized,    the  Chenery. 
departments   are  made   up   of  such   diversified   activities   as   to   make 
their  effective  operation  almost  an  impossibility.     Such  an  organiza- 
tion, if  transferred  into  the  business  world,  would  shortly  involve  in 
bankruptcy  any  corporation  trying  to  operate  under  it. 

Such  a  grouping  of  bureaus  and  functions  as  one  finds  in  the 
Federal  Government  cannot  be  justified  on  a  business  basis.  Not 
only  is  their  grouping  illogical,  but  many  of  these  departments  are 
doing  similar  work.  One  finds,  for  instance,  that  the  Corps  of 
Engineers  in  the  War  Department,  the  Coast  and  Geodetic  Survey 
of  the  Commerce  Department,  and  the  Hydrographic  Survey  of  the 
Navy,  are  all  making  surveys  of  harbors. 

There  are  about  eighteen  bureaus  making  surveys  or  maps,  and 
these  maps  often  show  the  result  of  a  lack  of  co-ordination,  namely: 

War  Department. — Corps  of  Engineers;  Mississippi  River  Com- 
mission; California  Debris  Commission;  Alaskan  Road  Com- 
mission; Panama  Canal. 

State  Department. — International  Boundary  Commission. 

Navy  Department. — Hydrographic  Ofiice. 

Post  Office  Department. — Rural  Routes. 

Department  of  Commerce. — Coast  and  Geodetic  Survey. 

Department  of  the  Interior. — General  Land  Office;  Indian  Affairs; 
Geological  Survey;  Reclamation  Service;  Alaskan  Railway 
Commission;  National  Park  Service. 

Department  of  Agriculture. — Bureau  of  Public  Roads;  Forest 
Service;  Bureau  of  Soils. 

Interstate  Commerce  Commission. 

The  following  bureaus  engage  or  may  engage  in  construction  work 
of  one  kind  or  another: 

Treasury  Department. — Coast  Guard;  Supervising  Architect;  Pub- 
lic Health  Service. 

War  Department.— Construction  Division  of  the  Army  or  Quar- 
termaster; River  and  Haibor,  Corps  of  Engineers;  Mississippi 
River  Commission;  Alaskan  Road  Commission;  Panama 
Canal;  Ordnance  Department;  Chemical  Warfare  Service; 
Tank  Service;  Aviation  Service;  Motor  Transport  Service. 

Department  of  Justice. — Superintendent  of  Prisons. 

Post  Office  Department. — First  Assistant  Postmaster  General. 

Department  of  Commerce. — Coast  and  Geodetic  Survey;  Bureau 
of  Standards;  Bureau  of  Lighthouses;  Bureau  of  Fisheries. 

Navy  Department. — Bureau  of  Yards  and  Docks;  Bureau  of  Con- 
struction and  Repair;  Bureau  of  Steam  Engineering. 
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Mr.  Department  of  the  Interior. — Indian  Affairs;  Geological  Survey; 

enery.  Reclamation    Service;    Bureau    of    Mines;    Alaskan    Railway 

Commission;  National  Park  Service. 
Department   of   Agriculture. — Forest   Service;   Bureau   of   Public 
Roads;  Bureau  of  Animal  Industry;  Bureau  of  Plant  Indus- 
try; Weather  Bureau. 

The  following  Government  agencies  operate,  or  may  operate,  fleets: 

Treasury  Department. — Coast  Guard. 

War  Department. — Transport  Service;  Corps  of  Engineers;  Mis- 
sissippi River  Commission;  Panama  Canal. 

Department  of  Commerce. — Coast  and  Geodetic  Survey;  Bureau 
of  Lighthouses;  Bureau  of  Fisheries. 

Navy  Department. — Bureau  of  Navigation. 

Department  of  the  Interior. — Alaskan  Railway  Commission. 

Emergency  Fleet  Corporation. 

The  following  Government  agencies  make,  or  may  make,  chemical 
tests  or  researches: 

Treasury  Department. — Internal  Revenue;  Mint;  Bureau  of  En- 
graving and  Printing;  Public  Health  Service. 

War  Department. — Surgeon  General  of  the  Army;  Chemical  War- 
fare Service;   Ordnance  Department;   Panama  Canal. 

Navy  Department. — Surgeon  General;  Ordnance  Department; 
Bureaus  of  Yards  and  Docks;  Bureau  of  Steam  Engineering. 

Department  of  the  Interior. — Geological  Survey ;  Bureau  of  Mines. 

Department  of  Agriculture. — Bureau  of  Animal  Industry;  Bureau 
of  Plant  Industry;  Forest  Service;  Bureau  of  Chemistry; 
Bureau  of  Soils. 

Department  of  Commerce. — Bureau  of  Fisheries;  Bureau  of 
Standards. 

United  States  Shipping  Board. 

These  agencies  are  listed  to  show  how  widely  spread  are  the  same 
functions  in  Federal  Bureaus.  Not  all  the  bureaus  listed  as  doing 
construction  work  are  now  so  engaged,  but  all  may  so  engage.  When 
these  intermittent  ones  do  build,  however,  it  is  with  an  emergency 
organization.  It  would  be  absurd  to  advocate  consolidating  all  these 
bureaus  into  a  construction  department,  because  they  may  engage  in 
such  work.  They  illustrate,  however,  the  necessity  for  a  co-ordination 
of  such  work  in  a  department  which  would  be  made  up  of  bureaus  the 
chief  interests  of  which  are  along  such  lines  and  which  might  act  as 
contractor  or  agent  for  other  Government  departments  in  their  con- 
struction matters. 
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The  lack  of  a  permanent  personnel  skilled  in  public  works  opera-  Mr. 
tions  is  another  of  the  serious  conditions  which  is  due  to  present  ^^^^^^y- 
administrative  methods.  At  this  time,  when  it  is  necessary  to  undertake 
any  large  engineering  or  constructional  enterprise,  it  is  usually  neces- 
sary to  get  together  an  emergency  organization  for  the  purpose.  This 
organization  is  held  together  as  long  as  the  work  is  in  progress,  and 
then  is  scattered  to  the  four  winds.  Engineers  come  into  the  Govern- 
ment service,  serve  a  short  time,  and  go  back  to  private  work.  The 
knowledge  and  experience  which  they  have  gained  of  Government 
methods  and  requirements  is  totally  lost  to  the  Government.  In  com- 
petition between  permanent  and  emergency  organizations,  the  perma- 
nent ones  always  have  a  large  handicap  in  their  favor.  This  was 
exemplified  in  the  late  war  by  the  superior  ability  of  the  du  Pont 
organization  to  construct  powder  manufacturing  plants,  covering  whole 
cities  and  practically  every  phase  of  manufacturing  activity,  in  much 
less  time  and  with  much  less  expense  than  their  nearest  competitors, 
who  were  not  experienced  in  this  particular  type  of  work  and  did  not 
have  a  permanent  organization,  though  the  administrative  ability  of 
the  competitor  was  equal  to  that  of  the  du  Fonts. 

The  questions  of  a  permanent  organization  and  of  the  lack  of  a 
budget  are  inevitably  tied  together.  At  present,  we  not  only  use 
emergency  organizations,  but  emergency  plans.  In  Federal  public 
works,  in  many  cases,  there  is  no  comprehensive  plan  laid  down  for 
projects  cohering  a  number  of  years  in  advance  and  indicating  the 
general  expenditures  which  will  be  made  over  this  period.  This  con- 
dition is  so  accentuated  in  the  Kiver  and  Harbor  Improvement  that 
the  Chief  of  Engineers  has  stated  that  he  finds  it  entirely  impracticable 
to  have  an  organization  chart  of  his  Department,  as  his  organization 
varies  widely  from  year  to  year,  in  accordance  with  Federal  appropria- 
tions. Budget  legislation  is  being  pressed  at  the  present  session  of 
Congress,  and  is  meeting  with  a  rather  belated  approval.  It  fits  in 
well  with  the  public  works  movement. 

Tables  1  and  2  give  an  idea  of  the  extent  of  the  activities  of  the 
Bureaus  affected. 

Method  of  Creating  a  Public  Works  Department. — The  next  con- 
sideration after  the  decision  was  made  by  the  Chicago  Conference  to 
approve  the  project  for  a  National  Department  of  Public  Works,  was 
to  determine  the  best  method  for  the  creation  of  such  a  Department. 
There  are  now  a  sufficient  number  of  Departments  in  existence  to 
handle  satisfactorily  the  Nation's  business,  if  the  various  bureaus 
comprising  them  were  regrouped.  The  Interior  Department  contains 
the  majority  of  engineering  bureaus  and  services  and  employs  more 
engineers  than  any  other  Government  Department.  It  was  decided, 
therefore,  to  recommend  that  the  name  "Department  of  the  Interior" 
be  changed  to  "Department  of  Public  Works."    From  the  Department 
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TABLE  1. 


Bureau  to  be  in  National 
Department  of  Public  Works. 


General  Land  OflSce 

Geological  Survey 

KecJamation  Service 

Bureau  of  Mines . . 

National  Park  Service 

Alaskan  Enginering:  Commission... 

Supervising  Architect  Office 

Construction  Division,  U.  S.  A j 

River  and  Harbor  Improvements. . . 

Mississippi  River  Commission -J 

California  D6bris  Commission 

Coast  and  Geodetic  Survey 

Bureau  of  Standards 


From 
Department. 


Interior 

Treasury  . . . 
*War  (Q.  M. 

Corps) 

War 

tWar   (Engr 

Corps) 

War  (1916)., 
Commerce.. 


Total  Number  op 
Employees: 


Washing- 
ton. 


514 

718 

89 

252 

11 

4 

214 

1916 

approx. 

50- 100 

Average 
Pre-war 
213 
1  051 


750 
253 

3  774 
655 
177 

2  150 
19 


16  000 

Civ.  avei-age 

Pre-War 

190 

124 


Total 
Appropria- 
tion. 


$  705  390 
1  538  137 
9  445  000 

3  145  377 
1  039  705 

5  250  noo 

221  000 

4  431  712 
28  369  159 


15  000 
1  337  350 
1  749  100 


•  The  appropriations  and  personnel  strength  of  the  Construction  Division  and 
Engineer  Corps  were  taken  in  1916  to  obtain  pre-war  conditions.  The  figures  of 
the  personnel  strength  are  approximate.  The  total  appropriation  for  the  Construc- 
tion Division  as  given  is  the  sum  of  the  appropriations  for  all  non-military  construc- 
tion works. 

t  Personnel  averages  are  given  for  the  three  departments  named  :  exact  figures 
for  1915,  1917,  and  1918,  are,  respectively,  as  follows:  24  862,  17  640,  and  18  953. 
The  1916  personnel  strength  was  not  obtainable.  There  is  an  average  of  slightly 
more  than  20  000,  which,  when  divided  in  the  proportion  of  money  expended,  gives 
approximately  16  000  employees  on  the  three  items  named.  , 


TABLE  2. 


Bureau  to  be  Transferred  from 

To 
Department. 

Total  Number  of 
Employees: 

Tofal 
Appropriation. 

Interior  Department. 

Washing- 
ton. 

Field. 

Patent  Office                  

Commerce.. 
Treasury  . . . 

Labor 

Labor 

Treasury  . . . 

959 
962 
169 

264 
850 

'iis 

70 
80 

0 

0 

320 

5  826 

0 

""6 

0 

0 

$1  565  000 

1  418  620 

159  760 

Bureau  of  Indian  Affairs  .         

11  021  910 

St  Elizabeth  Hospital          

426  750 

Treasury  . . . 
Labor 

84  808 

94  000 

117  938 

of  the  Interior,  as  at  present  constituted,  it  was  planned  to  transfer 
Ihe  bureaus  which  were  of  a  non-public  works  nature,  such  as  the 
Bureau  of  Pensions,  the  Patent  Office,  St.  Elizabeth's  Hospital,  Freed- 
man's  Hospital,  Howard  University,  and  the  Indian  Office,  except  for 
the  construction  work.  This  left  in  the  Interior  Department  as  a 
nucleus  for  the  Department  of  Public  Works  the  Keclamation  Service, 
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Alaskan  Engineering  Commission,  Bnreau  of  Mines,  Geological  Sur-    _  Mr. 
vey,  N"ational  Park  Service,  Land  Office,  and  the  constructional  activ-  '' 

ities  of  the  Commission  of  Indian  Affairs.  To  round  out  the  Public 
Works  Department,  it  is  planned  to  transfer  to  it  the  Forest  Service 
and  tlie  Bureau  of  Eoads  from  the  Agricultural  Department,  the 
Bureau  of  Standards  and  the  Coast  and  Geodetic  Survey  from  the 
Department  of  Commerce,  the  Supervising  Architect's  Office  from  the 
Treasury  Department,  and  the  River  and  Harbor  Improvement,  Cali- 
fornia Debris  Commission,  and  Mississippi  River  Commission  from 
the  War  Department.  This  vpill  give  a  well-rounded  Department  the 
primary  interests  of  which  are  all  engineering,  construction,  surveying, 
or  engineering  management. 

Administration  of  the  Department. — To  administer  this  Department 
the  Jones-Reavis  Bill  provides  for  the  selection  by  the  President  of 
a  Secretary  who  is  by  training  and  experience  qualified  to  administer 
such  a  department.  He  is  to  be  assisted  by  four  assistant  secretaries 
who  are  to  be  appointed  by  the  President  and  are  to  hold  office  during 
life  or  good  behavior.  It  is  further  proposed  that  one  assistant  secre- 
tary is  to  be  in  charge  of  construction,  one  in  charge  of  surveys  and 
research,  one  in  charge  of  architectural  design  and  construction,  and 
the  fourth  in  charge  of  land  and  legal  matters.  Each  of  these  assistant 
secretaries  is  to  be  paid  a  salary  of  $7  500  per  year,  and  they  are  to 
serve  continuoixsly  and  to  receive  the  benefit  of  any  retirement  laws 
now  enacted  or  which  may  hereinafter  be  enacted  by  Congress.  These 
men  are  all  to  be  especially  qualified  by  training  and  experience  to  hold 
the  positions  for  which  they  have  been  selected. 

There  has  been  much  criticism  of  the  compensation  to  be  paid  to 
these  assistant  secretaries,  it  being  believed  by  many  engineers  that 
competent  men  cannot  be  secured  at  the  salary  named.  It  is  the  view 
of  the  Conference,  however,  that  the  permanency  of  employment, 
together  with  the  opportunity  to  participate  in  large  activities,  coupled 
with  the  provision  for  retirement  pay,  will  serve  to  attract  men  of  the 
desired  caliber. 

Why  Certain  Bureaus  are  Included  in  This  Department. — The 
Alaskan  Engineering  Commission,  the  Supervising  Architect's  Office, 
the  Bureau  of  Roads,  the  Coast  and  Geodetic  Survey,  the  Geological 
Survey,  and  the  Bureau  of  Mines  require  no  justification  for  their 
inclusion.  They  are  so  evidently  engineering  and  constructional 
activities  that  they  would  necessarily  be  included  in  any  suggested 
plan  of  public  works.  When  one  comes  to  the  Land  Office,  the  Forest 
Service,  and  the  National  Park  Service,  the  situation  is  briefly  this: 
These  three  bureaus,  together  with  the  Reclamation  Service,  the 
Geological  Survey,  and  the  Bureau  of  Mines,  are  tied  up  so  closely 
in  the  administration  of  Public  Lands  that  the  grouping  of  these 
seven  bureaus  under  one  roof  would  aid  in  simplifying  the  administra- 
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Mr.  tion  problems  of  them  all.  Land  classification  and  administration, 
^°*^'^^'  the  construction  of  roads  and  trails,  the  providing  of  protection  to 
public  property,  are  common  to  all.  They  are  so  closely  allied  that 
many  of  their  functions  overlap,  and  their  points  of  contact  are  so 
many  that  consolidations  should  be  made  and  common  policies  enun- 
ciated applying  to  the  entire  group. 

The  Forest  Service  is  devoting  the  majority  of  its  efforts  to  the 
preservation  of  the  present  standing  supply  of  timber.  Of  its  $4  000  000 
annual  expenditure,  $2  400  000  were  available  for  the  construction  of 
roads  and  trails  at  the  beginning  of  the  last  fiscal  year,  and  an  addi- 
tional average  of  $500  000  per  year  is  spent  in  fire  protection.  The 
primary  purpose  of  the  construction  of  roads  and  trails  in  the  National 
Forests  is  to  make  these  forests  accessible  and  for  actual  fire  fighting. 
The  making  of  timber  available  to  the  market  is  a  secondary  eonsid- 
eiation.  Eeforestation  is  occupying  only  a  small  portion  of  the 
Service's  time,  and  less  than  7  000  acres  were  replanted  and  reforested 
in  1918.  The  real  business  of  the  Forest  Service,  then,  is  to  administer 
the  property  which  it  now  controls  and  to  preserve  and  to  conserve 
it  by  the  prevention  of  forest  fires  and  of  trespass.  This  is  an 
engineering  management  task,  and  so  far  overshadows  the  silvicultural 
work  of  this  Service  as  to  justify  the  conclusion  that  the  engineering 
features  are  at  present  the  dominant  ones. 

The  Bureau  of  Standards  is  designed  to  serve  as  consulting 
engineer  to  the  Public  Works  Department,  and,  through  it,  specifica- 
tions and  performances  will  be  standardized. 

The  engineering  and  constructural  work  of  the  Indian  Service  is 
included  under  the  Public  Works  Department,  but  this  merely  pro- 
vides for  an  arrangement  similar  to  the  one  now  in  effect.  At  present, 
the  irrigation  work  of  this  Service  is  being  done  by  the  Reclamation 
Service. 

The  primary  purpose  of  the  Indian  Service  is  to  socialize  the 
Indians  and  fit  them  for  self-government.  As  the  Labor  Department 
is  the  department  of  social  welfare,  it  has  been  thought  proper  to 
suggest  the  transfer  of  the  Indian  Service  to  this  Department,  with 
the  exception  of  the  services  just  discussed. 

Certain  of  the  civil  functions  of  the  Corps  of  Engineers  are  sched- 
uled for  transfer  to  the  Department  of  Public  Works.  These  functions 
are  River  and  Harbor  Improvement,  the  Mississippi  River  Commission, 
and  the  California  Debris  Commission.  On  account  of  this  provision, 
this  measure  has  aroused  rather  naturally  the  hostility  of  the  Corps 
of  Engineers,  the  members  of  which  have  come  to  feel  that  they  have 
almost  a  vested  interest  in  this  work  from  their  long  association  with 
it.  The  present  relations  between  civil  and  military  engineers  require 
a  rather  careful  and  tactful  handling,  if  each  of  these  groups  is  to 
render  to  the  other  the  service  of  which  it  is  capable.     There  is  at 
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present  a  very  apparent  feeling  of  irritation  on  botli  sides,  wliicli  is  Mr. 
due  rather  to  a  great  number  of  pin  pricks  than  to  any  one  specific  ®"®'y- 
thing.  There  is  nothing  in  particular  to  be  gained  by  not  looking 
this  situation  squarely  in  the  face  and  seeing  just  what  these  causes 
are.  This  is  the  old  quarrel  for  precedence  and  prestige.  During  the 
war,  the  temporary  engineer  officers  felt  that  the  engineering  operations 
were  being  conducted  always  with  the  end  in  view  of  securing  greater 
jirestige  for  the  Regular  Army  engineers.  They  also  felt  that  the  mem- 
bers of  the  Corps  had  a  feeling  of  superiority,  which  neither  their 
training,  abilities,  nor  experience  justified;  that  although  promotion 
was  supposed  to  be  selective,  it  was  not  so  in  fact,  and  that  men  who, 
at  the  beginning  of  hostilities,  were  Lieutenants  in  the  Corps  of 
Engineers  of  the  Regular  Army,  could  foretell  almost  to  the  month 
when  they  would  receive  their  Lieutenant-Colonelcies.  That  is  one 
side  of  the  picture. 

The  other  side  is  that  men  who  had  served  7,  8,  9,  or  10  years 
before  getting  their  Captaincies,  saw  men  come  in  from  civil  life 
commissioned  as  Majors,  who  knew  nothing  of  military  matters  and 
nothing  of  discipline.  They  saw  the  high  standards  of  the  Corps  of 
Engineers  broken  down,  and  sergeants  of  the  old  Regular  Army  who 
could  hardly  read  and  write  get  commissions  in  the  Engineers.  They 
saw  men  who  had  been  graduated  from  training  camps  as  Lieutenants 
obtain  their  Majorities  in  months.  There  was,  therefore,  good  reason 
for  them  not  to  desire  to  consider  emergency  officers  on  the  same  basis 
as  the  carefully  selected  men  who  had  made  up  the  Corps.  Most  of 
these  new  officers  did  not  hold  themselves  well,  wore  their  caps  on  the 
backs  of  their  heads,  gave  commands  without  a  rising  inflection,  got 
all  tangled  up  with  their  horses  on  parade,  and  generally  did  not  give 
the  appearance  of  being  smart  soldiers.  It  was  inevitable  that  friction 
should  arise.  The  viewpoints  of  the  two  groups  were  too  dissimilar 
for  them  to  merge,  and,  now,  certain  members  of  the  Corps  have  a 
distinct  feeling  that  a  cold-blooded  attempt  is  being  made  to  rob  them 
of  their  cherished  functions. 

It  is  quite  true  that  the  Jones-Reavis  Bill  does  take  away  river 
and  harbor  work  from  the  Corps  of  Engineers,  but  it  substitutes  in 
its  place  a  provision  that  members  of  the  Corps  may  be  detailed  to 
work  in  the  Department  of  Public  Works  and  there  secure  such  train- 
ing and  experience  as  will  be  needful  to  fit  them  for  their  duties  in 
time  of  war. 

The  first  duties  of  the  Corps  of  Engineers  in  time  of  war  will  he 
on  the  lines  of  communication.  This  work  will  involve  road  construc- 
tion, bridging,  light  railways,  and  the  construction  of  earth  works. 
Service  under  the  Department  of  Public  Works  will  provide  experience 
in  practically  all  these  classes,  with  the  exception  of  light  railways, 
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Mr.      and  would  much  better  fit  the  needs  of  the  members  of  the  Corps  than 
■  their  present  assignment  of  river  and  harbor  improvements. 

It  is  interesting  to  note  that  former  Coh  Roger  Black,  Corps  of 
Engineers,  U.  S.  A.,  M.  Am.  Soc.  C.  E.,  made  the  statement  that  the 
General  Staff  now  felt  that  the  Corps  of  Engineers  would  be  benefited 
by  relieving  it  of  duties  in  connection  with  the  river  and  harbor 
improvements,  thus  permitting  its  members  to  devote  their  entire  time 
to  military  duties.  Although  the  speaker  does  not  feel  competent  to 
pass  on  this  point,  yet  it  seems  to  be  quite  clear  that  in  times  of  peace 
members  of  the  Corps  of  Engineers  should  be  given  a  widely  diversified 
engineering  training,  and  especially  so  along  the  lines  in  which  they 
will  be  called  to  engage  in  time  of  war.  In  the  Public  Works  Depart- 
ment, as  at  present  sketched,  there  will  be  an  opportunity  for  each 
class  of  engineering  experience,  and  it  is  hoped  that,  on  careful  con- 
sideration of  this  matter,  the  Corps  of  Engineers  will  feel  that  its  best 
interest  may  be  served  by  co-operating  with  civilian  engineers  in  the 
formation  of  such  a  Department,  and  by  taking  an  active  part  in  its 
administration.  Engineers  very  cordially  invite  its  members  to  such 
co-operation  and  assure  them  that  they  realize  fully  the  great  services 
which  they  have  rendered  and  may  render  again,  and  have  no  thought 
of  attempting  anything  to  lessen  their  value  or  decrease  their  prestige. 
Benefits  to  Be  Derived. — If  the  Jones-Reavis  Bill  is  enacted,  and 
the  Departments  enumerated  are  grouped  together,  it  seems  fair  to 
assume  that  many  of  the  present  abuses  incident  to  Government  execu- 
tive methods  will  be  eliminated: 

Specifications  and  tests  will  be  standardized. 

Surveys  will  be  co-ordinated. 

Overlapping  will  be  abolished. 

There  will  be  men  in  charge  of  the  various  functions  who  are 
competent  to  make  intelligent  decisions  concerning  them. 

Duplications  will  be  eliminated. 

A  permanent  and  skilled  personnel  will  be  created  for  the  admin- 
istration of  public  works. 

The  advantages  of  doing  work  with  a  permanent  rather  than  with 
an  emergency  organization  will  be  realized. 

A  permanent  body  of  skilled,  experienced  men  of  a  caliber  not  now 
available,  except  in  a  few  cases,  would  be  created  whose  per- 
manence of  employment  and  pride  of  accomplishment  would 
create  an  excellent  esprit  de  corps. 

It  would  permit  of  unified  control  of  public  works  and  a  com- 
prehensive plan  for  their  continuance  according  to  modern 
and  businesslike  financial  plans  based  on  an  annual  budget. 

It  would  give  great  stimulus  to  technical  research  and  study,  and 
create  machinery  whereby  we  could  compete  more  nearly  on 
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a  parity  in  mechanical  matters  with  the  research  departments  ^  Mr. 
of  other  great  powers,  and,  finally, 
It  would  provide  the  nucleus  of  a  trained  organization  which  would 
be   capable   of   quick   expansion   to   meet   the   constructional 
needs  of  the  country  in  the  event  of  war. 

To  sum  up,  the  present  grouping  of  Government  Bureaus  in  depart- 
ments is  economically  unsound  and  cannot  be  justified  by  business 
tests.  The  proposed  creation  of  a  Department  of  Public  Works  would 
group  together  similar  departments  under  one  administrative  head, 
thereby  providing  a  functional  organization  which  is  the  accepted 
business  method  for  carrying  on  executive  work.  The  creation  of 
this  Department  is  a  step  in  the  right  direction  and  will  fit  in  with 
any  sound  general  re-organization  plan  which  may  be  advocated  for 
Government  Departments,  as  it  is  based  on  sound  economic  premises. 
This  Department  will  be  capable  of  having  a  vast  influence  on  the 
industrial  life  of  the  Nation.  In  fact,  such  a  Department  might  be 
made  to  serve  as  the  Nation's  industrial  governor  by  speeding  up  its 
activities  in  time  of  depression  and  by  cutting  them  down  in  times  of 
prosperity,  and  in  this  way  perform  a  service  which  is  sorely  needed 
and,  at  present,  entirely  unavailable. 

The  introduction  of  this  measure  opens  the  way  for  engineers  to 
step  into  their  rightful  place  as  leaders  of  opinion  and  as  moulders  of 
policy.  The  reformation  which  it  proposes,  is  fundamental — it  goes 
to  the  very  basis  of  our  executive  machinery. 

The  engineering  work  of  the  Government  can  be  put  on  an  efficient 
basis  if  engineers  will  overcome  their  accustomed  inertia  in  all  matters 
not  directly  pertaining  to  their  own  profession,  and  get  solidly  behind 
this  measure. 

In  every  State  engineers  are  now  spreading  the  gospel  that  engi- 
neering efficiency  should  be  applied  to  Federal  engineering  projects, 
and  that  civil  engineers  should  not  only  have  the  work  of  executing 
these  projects,  but  should  also  share  in  the  resulting  prestige,  in  such 
proportion  as  they  have  contributed  to  the  success  of  the  undertaking. 
To  carry  on  this  work  is  now  the  privilege  of  every  engineer. 

A.  B.  Fry,*  M.  Am.  See.  C.  E.— The  speaker  approaches  the  dis-  Mr. 
cussion  of  this  subject  with  great  diffidence,  as  he  is  one  of  the  ^^^' 
unfortunate  creatures  who  for  nearly  35  years  have  been  alternately 
mariners,  builders,  and  even  a  species  of  brevet  medicos  as  engi- 
neers in  charge  of  marine  hospital  buildings,  as  a  part  of  their 
routine  duties.  He  finds,  however,  that  he  cannot  agree  with  the 
conclusion  that  "whatever  is,  is  right."  This  is  a  doctrine  which,  in 
the  past,  has  been  exploded  pretty  thoroughly,  and  concerning 
which    possibly    some    of   the   more    progressive    element   might    use 

*  New  York  City. 
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Mr,  the  term  "bunk."  If  one  is  dealing  with  a  given  subject  and  that 
^^''  subject  has  many  heads,  the  correlated  heads,  as  far  as  possible,  should 
be  brought  together  for  better  or  for  worse.  It  was  in  support  of  this 
principle  that  there  was  established  recently  a  United  States  Depart- 
ment of  Labor,  because  it  seemed  to  be  necessary  that  there  should 
be  a  Cabinet  officer  to  deal  with  those  subjects  which  exclusively 
concern  labor  and  its  correlated  interests.  It  is  now  proposed  to 
extend  this  principle  in  establishing  a  Federal  Department  of  Public 
Works. 

The  speaker's  opinions  are  based  on  service  for  34  years  under 
the  ISTavy,  the  Treasury,  and  the  Departments  of  Commerce  and 
Labor,  and  he  believes  it  is  beyond  dispute  that  almost  every  depart- 
ment of  the  Government  has  brought  together  bureaus  that  bear  very 
little  relation  to  each  other.  There  seems  to  be  no  reason  why  these 
conditions  should  exist,  or  why,  for  instance,  each  of  these  different 
departments  should  maintain  its  own  little  navy,  or  its  own  corps  of 
engineers.  Take  the  matter  of  surveys.  There  are  no  less  than  three 
surveys  dealing  separately  with  the  navigable  waters  of  the  United 
States:  the  Corps  of  Engineers  of  the  Army  makes  lake  surveys  and 
some  river  surveys;  the  Hydrographic  Corps  of  the  Navy  makes  some 
coast  line  and  river  surveys;  and  the  Coast  and  Geodetic  Survey 
makes  some  others.  It  is  the  speaker's  opinion  that  no  preacher, 
however  distinguished,  bearing  aloft  the  standard  that  "whatever  is, 
is  right,"  can  justify  any  such  system  as  that  just  described. 

Again,  there  is  a  little  navy  in  what  is  now  called  the  Coast  Guard; 
there  is  another  little  navy  run  by  the  Coast  and  Geodetic  Survey, 
and  still  another  run  by  the  Department  of  Commerce,  and  the 
speaker  would  like  to  ask  those  apostles  of  ancient  doctrine  whether 
or  not  they  consider  such  a  system  desirable. 

He  knows  nothing  of  this  particular  bill  and,  therefore,  he  is  not 
speaking  directly  to  that  bill.  He  is  discussing  only  a  general  principle, 
and  that  general  principle  appears  to  be,  as  follows:  Methods  which 
have  been  found  good  for  ordinary  working  affairs,  which  have  proved 
successful  in  competition  between  individuals  and  between  corpora- 
tions, can  be  proved  successful  in  conducting  departments  and 
bureaus  of  the  Government. 

There  is  no  harm  in  studying  these  questions,  and,  as  the  result 
of  such  study,  bringing  together  in  one  Government  department  or 
service  those  things  which  should  be  co-ordinated,  and,  having  brought 
them  together,  give  them  a  system  of  control  that  would  be  better  for 
them  and  for  the  nation. 

Mr.  EoGER  D.  Black,*  M.  Am.  Soo.  C.  E. — In  presenting  the  following 

Black,  j.gjjiarks,  the  speaker  is  conscious  of  a  feeling  of  temerity  based  on 

his   lack   of   complete   information    regarding    the   proposition   before 

*  New   York   City. 
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the  Society,  and,  in  particular,  as  to  the  reasons  which  have  led  the  Mr 
Society  to  give  such  serious  consideration  to  the  formation  of  an 
entirely  new  department  of  the  Government  to  take  over  important 
work  which  has  been  and  is  being  carried  on  successfully  \Sy  existing 
departments.  It  may  be  that  the  points  which  he  has  in  mind  have 
been  given  very  thorough  and  adequate  consideration,  in  which  case 
he  realizes  that  his  remarks  must  be  superfluous.  However,  the  tenor 
of  the  remarks  made  by  Capt.  Fry  suggests  that  amplification  of  cer- 
tain phases  of  the  subject  may  not  be  out  of  place. 

In  particular,  the  proposed  transfer  of  the  work  of  river  and  harbor 
improvement,  and  the  enforcement  of  laws  for  the  protection  of  nav- 
igation, from  the  responsible  charge  of  the  Corps  of  Engineers  of  the 
Army  to  that  of  the  new  Department  of  Public  Works  is  a  subject  in 
which  the  speaker  has  been  for  a  long  time  and  is  now  intensely  inter- 
ested and  on  which  he  should  be  fairly  well  posted. 

Before  touching  on  this  phase  of  the  subject,  however,  the  speaker 
desires  to  interpolate  certain  suggestions  brought  to  mind  by  the 
remarks  of  Capt.  Fry. 

The  problem  in  hand  is  essentially  one  of  organization.  It  is  pro- 
posed to  combine  in  a  single  department  a  number  of  existing  surveys, 
the  reclamation  service,  all  building  construction  conducted  by  the 
Federal  Government,  and  all  works  for  the  improvement  of  naviga- 
tion, on  the  ground  that  all  these  things  involve  engineering  and, 
therefore,  can  be  better  administered  under  a  single  control.  The  ques- 
tion arises  whether  this  is  not  a  case  of  carrying  centralization  too 
far.  Centralization  in  organization  seems  to  have  proved  conclusively 
desirable  when  it  results  in  improved  definition  of  responsibility, 
useful  interchangeability  of  personnel,  and  ability  to  procure  mate- 
rials in  larger  quantities  under  standard  design  and  with  greater  flex- 
ibility in  establishing  priorities  as  to  sources  of  production  and  for 
distribution.  Whenever  a  clear  gain  is  not  demonstrable  on  one  or 
more  of  these  points,  it  becomes  over-centralization  and  tends  to  defeat 
precision,  economy,  and  celerity. 

By  placing  a  group  of  highly  diversified  works  under  the  charge  of 
a  single  individual,  little  or  nothing  is  gained  in  the  way  of  definition 
of  responsibility  unless  that  individual  is  an  expert,  competent  to 
direct  each  line  of  work  so  grouped,  and  the  number  of  questions 
coming  to  him  for  decision  is  not  greater  than  he  has  time  to  handle 
personally.  Otherwise,  he  must  delegate  authority  commensurate  with 
the  responsibility  which  he  is  not  in  a  jwsition  to  discharge  in  person, 
and  is  likely  to  become  an  automaton  or  else  a  frequent  source  of  use- 
less delay  and  unwise  decision.  In  any  case,  the  resulting  organi- 
zation is  likely  to  be  extremely  complicated  and  cumbersome.  On 
the  face  of  it,  it  seems  doubtful  whether  the  design  and  construction 
of  buildings,   reclamation  works,   river   and  harbor   engineering,   and 
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Mr.    topographical,   geological,    and   hydrographic    surveys   are   sufficiently 
^'^°''"  similar  to  profit  by  direction  by  a  single  individual,  when  conducted 
on  so  large  a  scale  as  in  the  case  of  the  Federal  Government. 

Regai*ding  interchangeability  of  personnel,  it  is  true  that  a  large 
number  of  the  individuals  who  do  the  brain  work  in  these  several 
departments  call  themselves  engineers.  In  the  matter  of  education, 
the  average  engineer  spends  two  years  at  college  studying  pure  and 
applied  mathematics  and  the  fundamental  laws  of  mechanics.  After 
that,  he  begins  to  specialize,  going  into  mechanical  engineering,  civil 
engineering,  architecture,  or  what  not.  Until  he  reaches  the  grade  of 
general  executive  management,  he  continues  to  draw  apart  in  training 
and  ability  from  engineers  in  other  lines  than  his  own.  In  other 
words,  the  personnel  which  will  make  up  the  several  branches  of  the 
new  proposed  department  cannot  be  interchangeable  and,  at  the  same 
time,  experts  in  their  several  lines. 

Regarding  surveys,  as  pointed  out  by  Capt.  Fry,  it  is  true  that  the 
work  of  the  Navy  Hydrographic  Survey,  the  Coast  and  Geodetic 
Survey,  and  the  United  States  Lake  Survey  has  in  general  the  same 
object  and  is  of  a  similar  nature  requiring  the  same  type  of  train- 
ing. In  the  matter  of  distribution  of  hydrographic  charts,  it  would 
appear  that  something  material  would  be  gained  by  having  a  single 
agency  for  their  sale.  However,  as  will  be  pointed  out  later,  there 
seem  to  be  other  and  potent  reasons  for  keeping  the  Lake  Survey  sepa- 
rate from  the  Coast  and  Geodetic  Survey,  though  the  speaker  is  not 
competent  to  judge  of  the  need  for  maintaining  the  Navy  Hydro- 
graphic  Office  as  part  of  the  Navy  Department,  Each  of  these  sur- 
veys is  large  enough  to  require  an  organization  of  sufficient  size  to 
gain  a  high  degree  of  economy  in  procuring  and  training  personnel  in 
administration,  and  in  the  procurement  of  its  supplies.  Duplication 
of  work  is  now  avoided  through  practical  arrangements,  and,  in  each 
case,  the  survey  seems  to  be  under  the  department  having  the  greatest 
use  for  its  products  and  best  able  to  profit  by  the  training  which  its 
individual  members  receive. 

It  would  seem  to  be  perfectly  possible  to  retain  the  advantages 
now  gained  by  the  present  distribution  of  creative  work  and,  at  the 
same  time,  have  a  single  agency  for  the  sale  of  hydrographic  charts. 
As  these  charts  are  used  almost  entirely  by  mariners,  the  Department 
of  Commerce  would  seem  to  be  a  proper  distributing  agency. 

Similar  reasons  exist  for  the  retention  of  the  Geological  Survey 
as  a  single  entity,  but  a  greater  reason  exists  in  that  its  products  are 
intended  for  an  entirely  different  class  of  individuals  who  deal  more 
directly  with,  and  can  be  reached  more  readily  through,  the  Depart- 
ment of  the  Interior  than  through  any  other  department.  A  practical 
working  arrangement  exists  between  the  Engineer  Department  of  the 
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Army  and  the  Geological   Survey,  whereby  the  work  of  the  latter  is    Mr. 
made  available  to  the  former  without  unnecessary  duplication. 

Generally  speaking,  the  purpose  for  which  the  various  maps  are 
made  and  the  by-products  obtainable  in  their  making  should  be  con- 
sidered very  carefully  before  the  decision  is  reached  to  combine  the 
several  surveys  simply  because  their  work  is  similar. 

The  question  of  combining  the  Lake  and  Coast  Surveys  deserves 
special  consideration.  It  is  apparent  that  hydrographic  surveying  is 
inseparable  from  river  and  harbor  improvement.  In  spite  of  the 
existence  of  the  Coast  and  Geodetic  Survey,  the  Engineer  Department 
finds  it  necessary  to  carry  on  hydrographic  work  in  the  various  water- 
ways being  improved.  There  is  little  duplication  of  work,  however, 
because  most  of  these  hydrographic  maps  are  of  a  type  which  need 
not  be  made  and  are  not  in  suitable  form  for  use  as  guides  for 
mariners,  and  whenever  they  contain  data  useful  to  mariners,  such  data 
are  promptly  turned  over  to  the  Geodetic  Survey  which  incorporates 
them  in  its  charts.  On  the  other  hand,  there  are  long  stretches  of 
coast  line  and  many  harbors  not  under  improvement,  all  of  which  must 
be  charted  for  navigation.  To  have  to  carry  on  hydrographic  surveys 
solely  for  navigation  purposes  in  such  harbors  would  be  practically  an 
unrelated  burden  to  the  agency  charged  with  river  and  harbor  improve- 
ment. Therefore,  the  present  distribution  of  map-making  along  the 
coast  seems  in  many  ways  to  be  logical,  £Conomical,  and  profitable. 

On  the  Great  Lakes  and  inland  rivers,  the  situation  is  different. 
All  the  waterways  connecting  the  Great  Lakes  are  under  continuous 
improvement,  and  practically  all  the  navigable  harbors  on  the  Great 
Lakes  are  likewise  under  improvement.  Should  the  Engineer  Depart- 
ment make  only  such  surveys  as  it  has  to  in  connection  with  these 
hnprovements,  there  would  be  very  little  left  for  an  independent 
hydrographic  survey,  the  purpose  of  which  was  entirely  assistance  to 
mariners.  In  other  words,  so  much  of  the  work  must  be  done  by  the 
Engineer  Department  for  its  own  purposes,  that  it  seems  to  be  most 
logical  and  economical  for  it  to  do  what  is  left,  and  make  this  work 
available  to  mariners  in  the  form  of  charts.  Therefore,  to  combine 
the  Lake  Survey  with  any  other  survey  would  seem  only  to  introduce 
additional  overhead  and,  possibly,  duplication  of  effort. 

Regarding  the  procurement  of  supplies  for  engineering  purposes, 
the  three  services  most  concerned  would  be  those  having  to  do  with 
building  construction,  reclamation,  and  river  and  harbor  work.  All 
three  use  plant,  and  all  use  a  certain  quantity  of  building  material. 
However,  the  total  quantity  used  is  insignificant  compared  with  that 
used  in  the  general  building  trades  of  the  country,  by  municipalities, 
by  private  corporations,  and  by  the  railroads.  It  has  never  seemed  to 
be  practicable  or  desirable  to  create  a  single  general  purchasing  agency 
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Mr.    for  all  these  activities,  as  the  questions  of  procurement  and  distribu- 
Black.  ^.  ,  ,  , 

tion  are  altogether  too   complex. 

A  close  study  of  the  experience  of  the  Army  in  the  war  will  indi- 
cate that  where  there  is  a  shortage,  either  in  production  or  in  trans- 
portation, a  centralized  control  of  procurement  and  distribution  is 
necessary,  in  order  to  fix  priorities  as  to  sources  and  the  use  of  facili- 
ties; but  where  it  goes  beyond  this,  it  is  neither  economical  nor  effi- 
cient, and  operates  to  retard  construction,  to  hamper  individual  initia- 
tive, and  to  introduce  a  tremendous  overhead.  It  is  suggested  that 
some  agency  for  the  fixing  of  priorities  in  both  production  and  trans- 
portation might  well  be  retained  within  the  Government,  but  it  should 
be  limited  to  commodities  in  which  the  several  Government  depart- 
ments find  themselves  in  active  competition.  In  practice,  in  peace 
time,  it  is  believed  that  these  would  be  very  few. 

What  has  been  said  is  suggestive  only,  and  of  secondary  impor- 
tance to  the  speaker's  chief  theme,  which  is  National  military  pre- 
paredness. It  would  appear  that  the  country  has  recently  had  a  suffi- 
cient demonstration  of  the  importance  of  preparedness  for  National 
defense.  Will  it  not  be  extremely  difficult  for  historians  30  or  40  years 
hence  to  explain  why  the  United  States  of  America  did  not  stop  the 
great  war  at  least  two  years  before  the  armistice  ?  As  has  been  stated, 
it  is  because  we  were  not  in  it.  The  difficulty,  however,  will  be  to 
explain  why  we  were  not  in  it,  and  the  answer  will  be  that  we  were 
not  prepared,  psychically  or  physically.  And,  again,  why  were  we  not 
prepared?  The  question  is,  can  we  afford  now  to  be  unprepared  again 
or  to  overlook  any  practical  and  reasonable  element  of  preparedness? 

The  speaker  has  served  in  the  Corps  of  Engineers  of  the  Army  and 
on  the  General  Staff.  It  is  believed  that  there  is  a  not  inconsiderable 
opinion  in  the  General  Staff  to  the  effect  that  the  river  and  harbor 
work  is  detrimental  to  the  interests  of  the  Army,  that  the  Corps  of 
Engineers  should  be  relieved  from  this  work  and  devote  its  entire 
time  to  "soldiering".  It  is  thought  that  this  opinion  is  most  unfor- 
tunate, and  must  be  regarded  as  a  measure  of  incompetency  in  the 
General   Staff. 

It  is  believed  that  the  war  lasted  long  enough  to  teach  both  the 
General  Staff,  and  the  line  of  the  Army  in  general,  the  importance  of 
engineering  in  war,  but  that  it  did  not  last  long  enough  to  teach  them 
the  real  significance  and  nature  of  training  in  engineering.  One  must 
regard  with  serious  concern  the  fact  that  officers  of  the  General  Staff 
can  or  do  believe  that  a  competent  military  engineer  can  be  created 
through  the  theoretical  study  of  engineering  and  the  process  of  so- 
called  "engineer  drills",  or  through  any  other  process  than  the  actual 
handling  of  important  engineering  work,  with  full  responsibility  for 
its  successful  prosecution. 
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It  may  be  advanced  that  the  engineer  talent  in  our  next  great  war  Mr. 
will  be  brought  into  the  Army  directly  from  civil  life,  as  so  much  of  ^^  ' 
it  was  for  this  war,  but  it  is  believed  that  this  talent  cannot  be  used 
effectively  unless  there  are  engineers  in  the  Regular  Army  who  are  not 
only  trained  engineers,  but  also  trained  soldiers.  The  engineering 
work  of  the  Army,  like  the  work  of  its  artillery,  or  its  infantry,  or  any 
other  branch  of  the  service,  is  directed  by  the  commanders  concerned, 
who  are  usually  trained  as  line  officers.  Under  the  present  form  of 
organization,  detailed  plans  are  prepared  for  these  commanders  by 
their  General  Staffs.  These  men  will  probably  be  the  best  tacticians, 
but  it  is  absolutely  essential,  if  they  are  to  base  their  plans  on  engi- 
neering possibilities,  that,  as  advisers  to  the  General  Staff,  there  are 
trained  and  experienced  engineers  who  can  speak  the  General  Staff 
language,  and,  as  trained  and  experienced  soldiers,  have  its  confi- 
dence. It  is  a  fact  that,  in  the  fall  of  1917  and  in  the  spring  of  1918, 
there  was  no  dearth  of  trained  engineers  from  civilian  life  in  the  army 
both  in  France  and  in  the  United  States;  yet  until  these  officers  had 
learned  the  language  of  the  Army  and  its  organization  so  well  that 
they  had  gained  the  confidence  of  the  General  Staff  and  Commanding 
Officers  in  general,  they  were  tremendously  handicapped  in  getting 
results,  and  could  not  be  given  responsibility  and  authority  commen- 
surate with  their  ability  and  potential  usefulness  as  engineers. 

It  is  submitted  that  the  success  of  the  engineer  service  of  the 
Army  in  France  was  made  possible  by  the  existence  of  the  officers 
of  the  regular  engineers  who  knew  and  understood  the  language  and 
the  point  of  view  of  both  the  civil  engineers  who  actually  did  the  work 
without  prior  military  training,  and  of  the  General  Staff  officers  and 
commanders  who  made  the  plans  which  required  it.  It  is  also  sub- 
mitted that  the  officers  of  the  regular  engineers  would  have  been  unable 
to  do  their  part  in  this  most  excellent  team  work  had  it  not  been  for 
their  training  in  the  river  and  harbor  work. 

It  has  been  suggested,  both  in  and  out  of  the  Army,  that  the  work 
of  building  construction,  such  as  used  to  be  done  by  the  Constructing 
Quartermaster's  Corps,  and  was  done,  during  the  war,  in  this  coun- 
try by  the  Construction  Division,  would  be  an  adequate  training  for 
the  army  engineer.  It  is  granted  that  this  is  better  than  pure  "sol- 
diering", but  it  cannot  be  compared  with  the  river  and  harbor  work, 
and  should  not  be  treated  as  a  substitute  for  it. 

In  building  construction,  one  is  working  against  static  forces  with 
an  artificial  and  controllable  time  element.  In  war,  one  is  working 
against  an  active  enemy  whose  plans  and  potentialities  cannot  be  accu- 
rately estimated.  It  is  submitted  that  engineering  work  against  the 
active,  uncertain,  dynamic  forces  of  Nature,  as  these  forces  must  be 
combated  in  the  work  of  river  and  harbor  improvement,  is  the  best  sub- 
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Mr.     stitute  that  has  yet  been  devised  for  a  human  enemy,  in  training  for 

■  engineering  in  war,  or  even  in  training  for  fighting.  Rather  than 
take  away  the  river  and  harbor  work  from  the  Corps  of  Engineers  of 
the  Army,  it  would  seem  desirable  that  every  officer  of  infantry,  cav- 
alry, and  artillery,  who  is  to  be  a  commander  of  troops,  as  a  part  of 
his  training,  should  be  employed  at  least  two  years  on  construction 
work,  and,  if  possible,  on  construction  work  in  which  the  active 
dynamic  forces  of  Nature  must  be  combated. 

It  has  been  suggested  that,  under  the  proposed  Department  of 
Public  Works,  officers  of  the  Corps  of  Engineers  be  detailed  for  train- 
ing purposes.  It  is  believed  that  this  plan  is  not  practicable  as  a 
means  for  securing  the  desired  result.  The  plan  has  been  tried  over 
and  over  again  of  having  young  officers  detailed  as  observers,  or  even 
in  minor  positions  of  authority,  on  river  and  harbor  work,  as  part  of 
their  training  in  engineering,  but  it  is  believed  that  their  real  train- 
ing has  never  come  until  they  are  placed  in  a  position  of  real  respon- 
sibility and  commensurate  authority  in  which  they  themselves,  without 
guidance,  are  called  on  to  make  quick  decisions  on  important  mat- 
teis  and  with  complete  responsibility  for  results  and  for  directing  the 
personnel  on  the  work. 

Under  the  plan  proposed,  these  engineer  officers  could  not  be 
detailed  permanently  to  the  Department  of  Public  Works  and,  at  the 
same  time,  learn  the  other  side  of  their  training  as  soldiers.  It  is 
not  conceivable  that  when  detailed  for  instruction  they  would  find 
positions  of  great  responsibility,  as  these  would  have  to  be  reserved  for 
the  permanent  personnel  of  the  new  Department.  When  the  Chief  of 
Engineers  himself  is  responsible  for  the  work,  he  has  no  alternative 
than  to  put  his  officers  in  responsible  positions,  and  thereby  give 
them  the  training  that  is  desired.  The  cost  of  their  mistakes  is  a  rec- 
ognized legitimate  charge  against  military  preparedness,  and  an  invest- 
ment, which  it  is  believed  the  war  has  proven  most  profitable  to  the 
country. 

To  sum  up,  it  is  thought  that  a  strong  case  may  be  drawn  to  show 
that  should  the  work  of  river  and  harbor  improvement  be  taken  away 
from  the  Corps  of  Engineers  of  the  Army,  a  very  important  element 
of  military  preparedness  will  have  been  given  up  deliberately.  Does 
this  Society  wish  to  be  on  record  as  being  in  any  way  responsible  for 
an  unnecessary  reduction  in  the  military  preparedness  of  our  country? 

Mr.  Alfred    D.    Flinn,*    M.    Am.    Soc.    C.    E. — Improvement    in    the 

■  efficiency  of  government  is  a  necessity  of  these  times,  which  many 
realize.  Engineers,  especially,  have  perceived  the  inefficiency  of  the 
present  method  of  dealing  with  public  works.  National  public  works 
particularly  require   more   intelligent   management   as   a   whole,   and, 

♦  New   York   City. 
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although  certain  works  have  been  well  done  in  detail,  many  engineers,  Mr. 
and  some  other  citizens  who  have  given  the  subject  thought  for  years, 
are  convinced  that  a  National  Department  of  Public  Works,  if  prop- 
erly organized,  will  secure  a  large  measure  of  improvement.  The  ideal 
cannot  be  attained  by  one  leap;  one  step  must  be  taken  at  a  time. 
With  these  considerations  in  mind,  the  Jones-Reavis  Bill  was  drafted 
(H.  R.  6649-S.  2232).  To  many  engineers  and  other  men  having 
knowledge  of  works  of  an  architectural  or  engineering  character,  the 
advantages  of  the  proposed  step  appear  to  be  obvious.  Herein  lies  a 
danger,  in  that  this  group,  being  satisfied  in  their  own  minds,  will  not 
comprehend  the  need  for  informing  and  convincing  the  many  others 
who  do  not  know,  or  who,  knowing,  do  not  accept. 

Engineering  Council  was  organized  to  perform  certain  duties  for 
the  engineers  of  the  United  States.  In  casting  about  for  one  of  the 
most  important  pieces  of  work  which  it  could  undertake,  one  which 
would  be,  not  for  the  selfish  advancement  of  engineers,  but  for  the 
good  of  the  Nation,  it  concluded  that  no  more  important  project 
could  be  attempted  than  the  promotion  of  a  National  Department  of 
Public  Works;  therefore,  it  called  a  conference  in  April,  1919,  in 
Chicago,  111.  Because  the  financial  resources  of  Engineering  Council 
were  limited,  and  because  more  persons  were  interested  in  a  National 
Department  of  Public  Works  than  the  engineers  represented  directly 
in  Engineering  Council,  the  representatives  present  from  eighty-five 
organizations  decided  to  form  "The  Engineers',  Architects'  and  Con- 
structors' Conference."  Engineering  Council  has  not  ceased  its 
activity  since  the  creation  of  the  new  special  organization;  it  is 
continuing  its  support  of  the  endeavor  in  various  ways.  The  work 
is  well  launched  and  is  progressing  encouragingly;  but  it  must  be 
followed  up.  Senators  and  Representatives  all  over  the  United  States 
must  be  informed  by  "the  people  at  home"  of  the  advantages  to  be 
gained  by  the  passage  of  the  Jones-Reavis  Bill  and  of  the  desire  of 
their  constituents  for  such  a  measure. 

A  civilized  nation  cannot  exist  without  public  works,  and  the 
United  States  has  invested  many  billions  of  dollars  in  Federal  public 
works  which  include,  in  part,  buildings  of  many  kinds,  harbors, 
lighthouses,  canals,  river  improvements,  dams,  irrigation  systems, 
drainage  works,  power  plants,  parks,  roads,  and  means  for  making 
surveys,  maps,  and  scientific  investigations.  The  growth  of  the  country 
and  the  progress  of  civilization  constantly  make  more  and  larger 
public  works  necessary.  What  are  some  reasons  for  a  National 
Department  of  Public  Works,  as  proposed? 

Public  works  require  technically  trained  men  for  construction, 
operation,  and  up-keep.  The  United  States  should  have  the  best  men; 
they  are  more  likely  to  be  attracted  to  one  well-organized  department 
than  to  scattered  bureaus. 
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Mr.  Ill  the  United  States,  public  works  have  been  assigned  unsystem- 

Fiinn.  atically,  until  to-day  they  are  in  charge  of  twenty-six  bureaus  in  five 
Cabinet  departments*.  Overlapping  and  rivalry  result  inevitably. 
Some  items  are  "slighted;  others  are  beneficiaries  of  "'pork  barrels". 
Such  lack  of  system  causes  waste  in  equipment,  material,  and  labor,  as 
well  as  in  supervision  and  accounting.  Many  of  these  faults  could 
be  corrected  by  assembling  public  works  in  one  department.  Other 
departments  would  then  be  freer  to  do  the  work  especially  assigned 
to  them. 

Many  millions  of  dollars  annually  can  be  saved,  and  much  better 
results  can  be  obtained  by  one  suitably  organized  department. 

Such  assembling  of  public  works  would  lead  to  clearer  responsi- 
bility and  greater  efiiciency. 

A  National  Department  of  Public  Works  would  simplify  the 
National  budget;  indeed,  it  is  a  necessary  pre-requisite  to  a  successful 
budget  system. 

A  National  Department  of  Public  Works  would  be  a  strong  feature 
of  industrial  and  military  preparedness. 

A  National  Department  of  Public  Works  would  quickly  supple- 
ment and  sustain  the  Military  and  Naval  establishments  in  the  event 
of  war. 

A  National  Department  of  Public  Works  could  aid  the  several 
States  in  connection  with  their  public  works. 

These  reasons  are  not  new,  and  others  can  be  given.  The  enact- 
ment of  the  bill  now  before  Congress  will  not  achieve  immediately 
an  organization  as  good  as  could  be  devised;  its  passage,  however, 
will  be  a  long  step  in  the  right  direction,  and  further  steps  can  be 
taken  more  easily. 

Engineers  alone  cannot  put  the  project  through.  Business  men, 
farmers,  and  mechanics  should  be  convinced  of  its  merits.  The  estab- 
lishment of  a  National  Department  of  Public  Works  would  make  for 
the  general  welfare,  and,  therefore,  the  endeavor  to  create  it  should 
have  general  support. 

Mr.  H.  F.  DuNHAM,t  M.  Am.  Soc.  C.  E.— It  is  of  interest  to  consider 

Dunham,  ^j-^g  extent  of  the  public  work  which  Mr.  Puller  has  outlined  and  note 
where  the  Government  function  is  to  begin  and  end.  Nothing  in  Mr. 
Fuller's  brief  or  discussion  precludes  Government  control  of  public 
works  throughout  the  country.  A  department  could  be  created  and 
made  as  exclusive  in  its  field  of  operation  as  the  Post  Office  Depart- 
ment is  now.  Eeferences  in  his  discussion  to  needed  work  throughout 
the  country  appear  to  favor  this  plan.  Each  State,  however,  has  its 
Board  of  Public  Works,   also,  its  Board  of  Health,   and  River  and 

•Bulletin  No.  17,  October  3d,  1919,  of  Engineers',  Architects'  and  Constructors' 
Conference  on  National  Public  Works, 
t  New  York  City. 
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Harbor  Commissions.     Are  these  to  be  superseded?     Are   they   to  be      Mr, 
supervised  by  a  Washington  department? 

There  is  an  advantage  in  having  the  source  of  information  and  the 
source  from  which  funds  are  supplied  close  to  the  place  where  the 
object  is  to  be  accomplished — where  the  work  is  to  be  done;  and  imme- 
diate or  near-by  supervision  and  direction  are  even  more  helpful. 

If  the  county  in  Florida  now  boasting  a  $50  000  post-office,  where 
there  should  be  a  $3  000  one,  had  been  obliged  to  pay  for  its  post- 
office,  or  if  the  State  of  Florida  had  been  the  agent  to  design  and  pay 
for  it,  there  would  be  no  such  structure  in  that  location.  It  is  dis- 
tance from  those  who  control,  and  a  feeling  that  other  people,  not  his 
constituents,  will  have  to  pay,  that  leads  the  politician  into  such 
extravagances. 

A  few  years  ago,  the  Governor  of  North  Carolina  was  congratulated 
on  the  fact  that  two  school  houses  per  day  had  been  built  during  a 
year  of  his  administration.  That  Governor  would  have  been  quite 
disconcerted  if  he  had  found  a  $20  000  school  building  in  a  place 
requiring  one  that  cost  $3  000. 

A  tendency  to  have  more  public  work  under  the  direction  of  the 
State  and  less  under  the  control  of  politicians  at  Washington  can  be 
defended.  The  Post-Office  Department  uses  State-made  highways  for 
the  conveyance  of  its  mails.  Let  it  rent  State-made  buildings  for  the 
distribution  of  letters.  There  would  then  be  greater  economy,  more 
than  one  style  of  post-office  architecture,  and  fewer  scandals.  The 
Geodetic  network,  properly  covers  many  States,  but  some  of  those 
States  join  in  the  topographical  surveys.  More  attention  should  be 
given  by  the  Government  to  a  State  like  California,  with  its  millions 
of  acres  of  National  land,  than  to  Connecticut  without  one  acre.  From 
one  viewpoint,  the  Government  at  Washington  should  greatly  increase 
its  public  works  activities;  from  another,  those  activities  should  be 
gradually  decreased  by  the  transfer  to  State  authority  of  many  func- 
tions. Definite  information  as  to  the  intent  and  the  general  eilect  of  the 
changes  recommended  should  be  required  in  reaching  a  conclusion. 
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CHARLES  TITUS  CHURCH,  M.  Am.  Soc.  C.  E. 


Died  Auoust  25tii,  1919. 


Charles  Titus  Church,  the  son  of  the  Rev.  Samuel  Clemon  Church, 
D.  D.,  and  grandson  of  Capt.  Samuel  Church,  the  pioneer  founder 
for  whom  Churchville  was  named,  was  born  at  Churchville,  N.  Y.,  on 
October  6th,  1834.  His  mother,  Mary  Hall  (Bangs)  Church,  was  also 
of  early  New  England  ancestry — a  great-great-great-great  grand- 
daughter of  Edward  Bangs  the  Pilgrim  who  came  from  England  in 
the  Anne  in  1623.  She  came  from  Massachusetts  to  make  her  home 
in  Western  New  York  in  1822. 

While  Dr.  Samuel  C.  Church  was  pastor  of  the  Methodist  Episcopal 
Church,  in  Medina,  N.  Y.,  his  son,  Charles,  received  his  academic 
education  at  the  Medina  Academy.  He  then  entered  Union  College, 
from  which  he  was  graduated,  with  the  class  of  1856,  with  the  title 
of  Graduate  in  Civil  Engineering  and  the  degree  of  Bachelor  of  Arts. 

In  March,  1857,  Mr.  Church  went  to  Iowa  and  served  as  Rodman 
on  the  preliminary  surveys  for  a  railroad  from  Dubuque  to  Anamosa. 
In  June,  he  became  interested  in  the  proposed  improvements  for 
using  the  water  power  on  the  Illinois  side  of  Rock  Island,  but  after 
he  had  designed  the  masonry  dams,  etc.,  the  plans  for  this  enterprise 
were  abandoned. 

In  1859,  Mr.  Church  became  a  teacher  in  charge  of  a  graded  school 
at  Port  Byron,  111.,  and,  from  1861  to  August,  1862,  he  was  Superin- 
tendent of  the  public  schools  of  Rock  Island,  HI.  From  August,  1862, 
to  July,  1864,  he  was  engaged  "in  land  operations"  with  an  office  at 
Moline,  111. 

In  July,  1864,  he  went  to  Colorado  in  the  employ  of  a  gold  mining 
corporation,  and  made  topographic  surveys  of  the  mountain  passes 
at  the  head-waters  of  the  Arkansas,  South  Platte,  and  Blue  Rivers 
and  reaching  over  the  Great  Divide  to  the  Pacific  Slope.  A  portion 
of  this  survey  was  afterward  used  by  the  Pacific  Railway's  explorers. 
Mr.  Church  then  returned  to  Illinois  where  he  remained  during  Octo- 
ber and  November,  going  East  in  December  to   New  York   City  to 

*  Memoir  prepared  by  the  Secretary  from  Information  on  file  at  the  Head- 
quarters of  the  Society. 
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complete   the   maps   of   the   survey,    which    were    turned   over   to    the 
Copalinshe  Mining  Company. 

In  July,  1866,  he  was  employed  as  Mining  Superintendent  by  the 
Champion  Silver  Mining  Company  and,  in  its  interests,  went,  via  the 
Isthmus  of  Panama,  to  San  Francisco,  Cal.,  and  thence  to  Silver 
Peak,  Nev.  He  made  a  thorough  examination  and  a  report  of  the 
Company's  property  at  Silver  Peak,  but  the  owners  decided  to  defer 
mining  operations,  and  Mr.  Church  returned  to  New  York  City. 

From  1867  to  1869,  he  served  as  Agent  for  the  American  Tunnel 
Machine  Company,  directing  the  operation  of  the  draftsmen  and 
model  maker.  In  the  meantime,  in  November,  1868,  he  returned  to 
railroad  work,  as  Transitman  on  a  preliminary  survey  for  the  Lake 
Shore  Railroad  from  Middletown  to  Willimantic,   Conn. 

In  March,  1869,  he  was  appointed  as  Transitman  on  preliminary 
surveys  for  the  New  York,  Ontario,  and  Western  Railroad  in  Delaware 
and  Sullivan  Counties,  New  York  State.  In  September  of  that  year, 
he  was  made  Assistant  Engineer  on  Construction  of  the  same  road, 
which  position  he  held  for  three  years  until  the  track  was  laid  and 
the  work  completed. 

In  1873,  Mr.  Church  was  engaged  with  the  Central  Railway  Con- 
struction Company,  of  New  York  City,  as  Draftsman  and  Office 
Engineer,  and  from  January,  1874,  to  May,  1875,  he  served  as  Clerk 
in  the  "eastbound"  office  of  the  Erie  Railroad  Company  at  Long 
Dock,  Jersey  City,  N.  J. 

In  May,  1875,  he  was  appointed  Assistant  Engineer  on  the  Lake 
Ontario  Shore  Railroad,  in  charge  of  construction  through  Oswego, 
N.  Y.  This  work  consisted  of  carrying  a  railroad  bridge  across  the 
Oswego  River  and  out  to  the  new  harbor. 

In  1876  and  1877,  Mr.  Church  was  engaged  in  farming  in  Michigan 
and  teaching  school  in  Monroe  County,  New  York  State.  In  Novem- 
ber, 1877,  however,  he  went  to  Boston,  Mass.,  as  Office  Engineer, 
Draftsman,  etc.,  for  Col.  T.  H.  Dupuy,  Consulting  Engineer  for  the 
Boston,  Hoosac  Tunnel,  and  Western  Railroad  Company,  which 
position  he  retained  until  1880. 

From  August,  1880,  to  the  fall  of  1881,  he  was  engaged  on  the 
location  and  construction  of  the  Saratoga  Lake  Railway  as  Assistant 
Engineer  and  Acting  Chief  Engineer,  respectively,  and,  from  that 
time,  until  October,  1882,  he  served  as  Chief  Engineer  of  the  Boston 
Hoosac  Tunnel  Railroad. 

From  1882  to  1886,  Mr.  Church  was  employed  as  Chief  Engineer 
on  the  surveys,  betterments,  etc.,  for  the  Lebanon  Springs  Railroad, 
leaving  this  position  to  engage  on  location  surveys  for  the  Housatonic 
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and  Northern  Eailroad  from  the  State  Line,  on  the  Boston  and 
Albany  Eailroad,  to  Bennington  and  North  Bennington,  Vt. 

In  1887,  he  served  as  Chief  Engineer  on  the  location  and  con- 
struction of  a  railroad  from  Derby  to  Botsford,  Conn.,  in  the  interest 
of  the  Housatonic  Railroad  Company,  and,  in  1888  and  1889,  he  was 
engaged  in  the  private  practice  of  engineering,  with  an  office  at 
Saratoga  Springs,  N.  Y. 

From  March  to  July,  1890,  Mr.  Church  was  employed  as  Assistant 
Engineer  by  the  Lehigh  Valley  Railway  Company  on  construction 
covering  the  crossings  of  the  Genesee  River  and  Oatka  Creek,  and 
from  October,  1890,  to  October,  1892,  he  served  as  Civil  Engineer  for 
the  Retsof  Mining  Company  on  mine  surveys,  mapping,  and  railroad 
construction  connecting  the  mine  with  the  Delaware,  Lackawanna, 
and  Western  Railroad,  as  well  as  with  several  other  railroads  near 
Caledonia,  N.  Y. 

From  October,  1892,  to  July,  1895,  Mr.  Church  was  employed  as 
General  Freight  and  Passenger  Agent  of  the  Genesee  and  Wyoming 
Valley  Railroad  Company,  and  from  that  time  until  1899,  he  was 
engaged  in  private  practice,  surveying,  mapping  lands,  etc. 

In  the  meantime,  his  family  had  become  residents  of  Geneva, 
N.  Y.,  and,  in  1899,  Mr.  Church  became  identified  with  the  municipal 
government  of  that  city,  serving  for  two  years  as  City  Engineer  and 
afterward  as  City  Engineer  and  Superintendent  of  Public  Works 
until  1912,  when  he  resigned  and  retired  from  active  work.  He  con- 
tinued his  residence  in  Geneva  where  he  died  on  August  25th,  1919. 
He  is  survived  by  a  nephew  and  several  nieces. 

Mr.  Church  was  married,  in  New  York  City,  on  August  26th, 
1873,  to  Miss  Frances  Ann  Van  Zandt,  daughter  of  Beekman  and 
Frances  Susanna  (Van  Buren)  Van  Zandt.  Mrs.  Church  died  on 
October  14th,  1910. 

Mr.  Church  was  thorough  and  accurate  in  all  his  work  and  under- 
takings, as  thorough  in  his  reading  as  in  other  things,  a  reader 
of  many  books,  papers,  and  magazines,  and  interested  in  events 
of  the  day  to  the  very  last.  Hospitable,  gallant,  suave — something 
of  the  type  of  the  "old-school  gentleman" — with  an  excellent  memory, 
keen  wit,  and  remarkably  lucid  expression  of  his  thoughts  or  opinions, 
Mr.  Church  was  a  delightfully  entertaining  host;  but  he  did  not  care 
to  visit  his  club  or  other  places  where  men  usually  gather;  he  liked 
the  quiet  of  his  home.  He  was  a  member  of  the  University  Club,  the 
Elks,  and  the  Masons,  but  never  held  office  in  any  of  them.  He  was 
a  Vestryman  of  Trinity  Protestant  Episcopal  Church,  in  Geneva, 
N.  Y.,  from  1894  to  1917,  and  for  some  years  served  as  Clerk  of  the 
Vestry. 

Mr.  Chiirch  was  elected  a  Member  of  the  American  Society  of 
Civil  Engineers  on  May  1st,  1889. 
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JOHN  VOSE  HAZEN,  M.  Am.  Soc.  C.  E* 


Died  October  2d,  1919. 

John  Vose  Hazen  was  born  at  Royalston,  Mass.,  on  November  22d, 
1850.  Later,  the  family  resided  in  Atkinson,  N.  H.,  and  he  was  pre- 
pared for  college  at  Atkinson  Academy.  He  was  graduated  from  the 
Chandler  Scientific  Department  (as  it  was  then  known),  in  1875  with 
the  degree  of  B.  S.,  and  from  the  Thayer  School  of  Civil  Engineering 
in  1876,  with  the  C.  E.  degree.  The  College  gave  him  the  A.  M.  degree 
in  1908. 

From  September  to  December,  1876,  Mr.  Hazen  was  employed  as 
Rodman  on  the  Manchester  and  Keene  Railroad,  and  then  served  as 
Principal  of  the  High  School  at  Hancock,  N.  H.,  until  April,  1877. 
From  April  to  July,  1877,  he  was  Draftsman  for  the  Boston  Bridge 
Works,  and  from  August,  1877,  to  July,  1878,  Principal  of  Atkinson 
Academy.  From  September,  1878,  he  served  for  two  years  as  Tutor 
in  Mathematics  and  Surveying  in  the  Chandler  Scientific  School,  and 
then  as  Professor  of  Civil  Engineering  and  Mechanics  until  1894. 
From  that  time  until  1911,  he  was  Woodman  Professor  of  Civil  Engi- 
neering and  Graphics  in  the  Scientific  Department  of  Dartmouth 
College,  as  re-organized,  and  also  Professor  of  Civil  Engineering  in  the 
Thayer  School  of  Civil  Engineering. 

In  the  summer  season  of  1881,  Professor  Hazen  was  engaged  for 
three  months  on  a  survey  of  the  Connecticut  River,  at  Sumner's  Falls, 
Plainfield,  N.  H.,  for  a  proposed  dam.  In  the  summer  of  1891,  he  acted 
as  Chief  of  Party  on  the  survey  of  the  preliminary  line  and  location  of 
the  Hoosac  Tunnel  and  Wilmington  (Vt.)  Railroad.  In  the  summer 
of  1900,  he  was  engaged  as  Chief  of  Party,  for  three  months,  conducting 
a  survey  for  a  proposed  electric  railroad  from  Ely  Station,  Yt.,  to 
the  Copperfield  Mines,  in  the  interest  of  the  late  George  Westinghouse, 
M.  Am.  Soc.  C.  E.,  who  then  owned  the  copper  mines. 

From  1900  to  1910,  Professor  Hazen  served  as  Chairman  of  the 
Board  of  Commissioners  of  the  Village  Precinct  of  Hanover,  N.  H. 
He  devoted  himself  diligently  to  the  duties  of  this  office  which  afforded 
little  emolument  and  small  thanks.  He  designed  and  supervised  the 
construction  of  sewers  and  drains,  and  gave  much  attention  to  the 
construction  of  better  roads,  building  short  stretches  of  good  macadam 
roadway  and  improving  those  parts  most  liable  to  deterioration.  In 
1909-10,  he  was  engaged  as  Expert  in  the  design  and  layout  for  an 
extensive  coal-tar-concrete  street  pavement,  in  Lebanon,  N.  H.  In 
1910,  he  served  his  town  as  Expert  in  the  grading  of,  and  also  super- 

*  Memoir  prepared  by  Robert  Fletcher,  M.  Am.  See.  C.  E. 
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vised  the  construction  of  that  part  of,  the  New  Hampshire  State 
Highway,  "West  Side  Trunk  Line",  within  the  town  limits.  Pro- 
fessor Hazen  was  always  particularly  interested  in  road  construction, 
and  labored  to  secure  the  passage,  by  the  New  Hampshire  Legislature, 
of  a  general  law  to  establish  a  State  Highway  Department  which 
would  control  road  construction  throughout  the  State,  thus  giving  a 
more  efficient  and  economical  administration.  The  advent  of  the  auto- 
mobile hastened  the  result  which  he  so  much  desired.  During  the  last 
twenty  years,  he  did  considerable  expert  surveying  in  Court  cases. 
Being  rather  modest  and  undemonstrative  in  manner,  many  did  not 
appreciate  his  ability;  but  those  who  consulted  him  on  professional 
questions  found  him  well-'informed,  well  acquainted  with  sources  of 
information,  and  ready  to  apply  his  knowledge  to  the  case  at  hand. 

In  1889,  Professor  Hazen  attended  the  joint  conventions  of  the 
American  Societies  of  Civil  and  Mechanical  Engineers,  the  Institution 
of  Civil  Engineers,  and  the  French  Society  of  Engineers,  in  London 
and  Paris.  He  afterward  traveled  for  a  few  weeks  in  Switzerland  and 
England. 

As  a  teacher,  Professor  Hazen  was  painstaking  and  faithful,  and 
had  the  high  respect  and  regard  of  his  students.  He  was  more  par- 
ticularly interested  in  descriptive  geometry,  railroad  surveying,  high- 
way construction,  and  foundations.  At  a  time  when  the  means  of  pic- 
torial presentation  of  his  subjects  were  not  as  available  as  at  present, 
he  prepared  many  large-scale  drawings  and  diagrams  to  elucidate  his 
lectures  and  classroom  demonstrations.  During  many  years,  he 
directed  the  preliminary  course  in  Surveying  given  to  Juniors  in 
College.  At  the  same  time,  he  had  charge  of  the  Eailroad  Surveying 
and  instruction  in  Railroad  Construction  given  to  the  first-year  class 
in  the  Thayer  School  of  Civil  Engineering.  If  all  the  lines  which  he 
projected  had  been  built,  Hanover  would  be  a  great  "railroad  center". 
Among  the  young  men  of  his  classes,  Professor  Hazen's  "stride"  was 
proverbial.  In  the  routine  fieldwork  few  could  get  over  more  ground 
than  he,  so  rapidly,  and  with,  apparently,  so  little  effort.  The  rail- 
road surveys  occupied  entire  days,  the  parties  taking  along  their 
lunches,  and  it  was  a  rare  man  who,  at  the  end  of  the  day,  would  show 
so  little  evidence  of  fatigue  as  Professor  Hazen.  There  were  few,  if 
any,  instructors  or  professors  who  conducted  more  classwork  than  he. 
There  were  times  when  he  spent  from  28  to  30  hours  per  week  in  the 
classroom,  including  some  two-hour  exercises  and  work  with  students 
of  the  Thayer  School.  Sometimes,  with  very  large  classes,  he  had  to 
get  along  without  as  much  help  from  assistants  as  he  would  have 
wished.  However,  he  seldom  grumbled,  although  he  was  overburdened, 
but  often  said  that,  at  the  worst,  professors  and  most  of  the  instructors 
in  college  have  an  easy  life,  free  from  much  of  the  anxiety  and  hard 
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toil  which  is  the  lot  of  the  average  man.  Always  ready  for  duty,  he 
cheerfully  accepted  the  tasks  which  came  to  him,  and  accomplished 
what  some  would  have  regarded  as  much  more  than  his  share. 

Professor  Hazen  died  at  his  home  in  Hanover,  on  October  2d,  1919, 
after  suffering  from  a  disability  which  had  gradually  increased  from 
early  in  the  summer.  He  was  so  well  known  to  successive  classes  of 
students  through  more  than  40  years  that  his  passing  beyond  must 
awaken  the  deep  sympathy  of  many  who  will  share  in  the  grief  of  his 
family  and  immediate  colleagues. 

Professor  Hazen  was  married  to  Miss  Harriet  A.  Hurlbut,  of  Han- 
over, N.  H.,  and  his  family  of  two  sons  and  two  daughters  exemplified 
the  best  ideals  of  home  life  and  neighborly  relations.  They  have,  in  the 
recollections  of  his  accomplished  lifework,  an  abiding  and  precious 
heritage.  He  was  a  member  and  a  regular  attendant  of  the  Congre- 
gational Church.  He  had  been  a  member  of  the  School  Board  for 
eighteen  years,  and  Treasurer  of  the  Dartmouth  Religious  Society  for 
many  years.  Professor  Hazen  set  an  example  of  unflagging  devotion 
to  duty  and  readiness  to  discharge  every  responsibility  as  a  citizen, 
exemplifying  the  familiar  maxim  of  Smeaton:  ''The  abilities  of  the 
individual  are  a  debt  due  to  the  common  stock  of  public  well  being". 
He  had  many  friends  and  no  enemies,  and  has  left  a  memory  to  be 
cherished  by  his  family  and  his  neighbors. 

Professor  Hazen  was  elected  an  Associate  of  the  American  Society 
of  Civil  Engineers  on  June  5th,  1889,  and  a  Member  on  May  2d,  1911. 


JOHN  GIBSON  HENDRIE.  M.  Am.  Soc.  C.  E.* 


Died  June  18th,  1919. 


John  Gibson  Hendrie,  the  son  of  Daniel  and  Jessie  Gibson  Hendrie, 
was  born  on  December  17th,  1881,  at  Philadelphia,  Pa. 

He  received  his  early  education  in  Philadelphia,  attending  the  Cen- 
tral High  School  from  1897  to  1901.  He  entered  the  University  of 
Pennsylvania  in  1902,  where  he  took  a  four-year  course  in  Civil  Engi- 
neering, which  he  completed  in  June,  1906. 

Mr.  Hendrie  gained  his  early  experience  as  a  Civil  Engineer,  with 
the  Trussed  Concrete  Steel  Company,  the  Pennsylvania  Railroad 
Company,  Franklin  and  Clarke,  and  McCormick  and  Company,  respec- 
tively. For  the  last-mentioned  firm,  he  acted  as  Resident  Engineer 
in  charge  of  the  engineering  work  on  the  construction  of  the  Mulberry 
Street  Bridge  at  Harrisburg,  Pa. 

•  Memoir  prepared  by  George  A.  Huggins,   Esq.,  Philadelphia,  Pa. 
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He  served  as  Engineer  for  Weeks  and  Sanville  until  1911,  when  he 
went  with  the  Barber  Asphalt  Paving  Company,  and  was  located  at 
Maurer,  N.  J.,  in  charge  of  construction  work  until  1913.  Mr.  Hendrie 
was  then  sent  to  Brighton,  Trinidad,  as  Engineer  in  charge  of  the 
Asphalt  "Works  at  that  place.  He  returned  to  Maurer  in  1916,  and 
remained  there  until  he  resigned  to  enter  the  Engineers  Corps  of  the 
Army, 

He  was  commissioned  a  Captain  in  the  Reserve  Corps  on  August 
15th,  1917,  and  served  with  that  rank  from  September,  1917,  until 
July  30th,  1918,  when  he  was  commissioned  a  Major. 

Maj.  Hendrie  served  in  France  until  he  was  detached  and  ordered 
back  to  the  United  States  to  assist  in  the  training  and  development  of 
a  new  battalion  of  Engineers.  He  resigned  from  the  service  in  Decem- 
ber, 1918,  and  went  to  Fort  Worth,  Tex.,  as  Engineer  with  the  Pierce 
Oil  Corporation,  where  he  remained  until  his  death  on  June  18th,  1919. 

Of  Scotch  descent,  Maj.  Hendrie  inherited  the  best  Scottish  traits 
and  characteristics.  He  was  very  active  in  football,  rowing,  and  other 
undergraduate  activities  during  his  High  School  and  College  courses. 
He  was  a  member  of  the  Phi  Delta  Theta  Fraternity  and  was  elected 
Cane  Man  of  his  class  in  college. 

He  was  married  on  April  26th,  1913,  to  Maria  Elizabeth  Roessler, 
of  Perth  Amboy,  N.  J.,  who,  with  three  children — Donald,  Elizabeth 
Eoessler,   and  John  Gibson — survives  him. 

Maj.  Hendrie  was  elected  a  Junior  of  the  American  Society  of  Civil 
Engineers  on  September  5th,  1911,  an  Associate  Member  on  April  2d, 
1913,  and  a  Member  on  May  12th,  1919. 


GEORGE  STEVENS  LEAVENWORTH,  M,  Am.  Soc.  C.  E. 


Died  August  8th,  1919. 


George  Stevens  Leavenworth  was  bom  on  August  17th,  1858,  at 
Charlotte,  Vt.  He  was  graduated  from  the  University  of  Vermont  in 
1885,  with  the  degree  of  Civil  Engineer. 

After  serving  a  short  time  vnth  the  United  States  Coast  and 
Geodetic  Survey,  and  with  the  City  Engineer  of  Burlington,  Vt., 
Mr.  Leavenworth,  in  March,  1886,  took  up  location  and  construction 
work  on  the  Burlington  and  Missouri  Railroad,  the  Marietta  and  North 
Georgia  Railway,  the  Knoxville  Southern  Railway,  and  the  Missouri, 
Kansas,  and  Eastern  Railway. 

In  April,  1896,  he  went  into  street  railway  and  hydro-electric 
development  work,  on  which  he  was  employed,  chiefly  in  Massachusetts 
and  New  York   State,  until  about  1901,   when  he  returned  to  steam 
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railroad  construction  on  the  Manitoulin  and  North  Shore  Railway, 
the  Algoma  Central  Railway,  and  the  extension  of  the  Little  Kanawha 
Railroad. 

In  1903,  Mr.  Leavenworth  resumed  street  and  interurban  railway 
work  as  Chief  Engineer  of  the  Powers  and  Mansfield  Company,  of 
Troy,  N.  Y.,  in  which  work  he  continued  until  about  1912,  when  he 
engaged  in  railroad  and  mining  engineering  in  the  South.  In  this 
connection,  he  was  employed  with  the  Carolina  and  Yadkin  River 
Railroad  and  the  Tennessee  Copper  Company,  continuing  in  that  work 
until  his  death  which  occurred  at  his  home  in  Ducktown,  Tenn.,  on 
August  8th,  1919.  He  is  survived  by  his  wife,  who  was  Miss  Sarah 
H.  Smith,  of  Charlotte,  Vt. 

Mr.  Leavenworth  was  quiet  and  unassuming  in  manner  and  had 
a  lively  sense  of  humor.  He  had  a  keen  analytical  mind,  and  his 
aptitude  for  railroad  location  was  very  great.  His  integrity  was  never 
question,  and  his  honesty  of  purpose  impressed  all  who  had  dealings 
with  him.  He  represented  fully  the  highest  type  of  engineer,  and  all 
who  knew  him  have  suffered  a  loss  by  his  death. 

Mr.  Leavenworth  was  elected  an  Associate  Member  of  the  American 
Society  of  Civil  Engineers  on  June  3d,  1903,  and  a  Member  on  Feb- 
ruary 5th,  1907. 

BRUCE  RITCHIE  HONEYMAN,  Assoc.  M.  Am.  Soc.  C.  E.* 


Died  October  5th.  1918. 


Bruce  Ritchie  Honeyman  was  born  at  Portland,  Ore.,  on  December 
30th,  1885,  of  Scotch  parents.  He  received  his  early  schooling  at 
the  Portland  Academy,  from  which  he  went  to  the  Massachusetts 
Institute  of  Technology  and  was  graduated  from  there  in  1906. 

On  his  return  to  Portland,  Mr.  Honeyman  was  employed  as  Struc- 
tural Engineer  with  Morris  H.  Whitehouse,  Architect,  and  remained 
with  the  firm  for  some  years.  He  then  went  with  the  Hurley-Mason 
Company  as  Structural  Engineer,  designing  and  superintending  the 
construction  of  several  buildings.  He  left  this  Company  to  go  to 
work  in  Vancouver,  B.  C,  Canada,  for  the  Norton-Griffiths  Company. 
After  the  completion  of  his  work  there,  Mr.  Honeyman  went  to  St. 
Paul,  Minn.,  and,  for  eleven  years,  was  employed  as  Engineer  by  the 
F.  J.  Romer  Construction  Company.  At  the  time  of  his  entry  into 
the  military  service,  he  held  the  position  of  Manager  of  General 
Contracting  and  Construction  for  the  Company. 

On  May  11th,  1917,  Mr.  Honeyman  entered  the  military  training 
camp,  at  Fort  Snelling,  Minn.,  as  a  civilian  candidate  for  a  commis- 
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sion  in  the  Engineers.  He  was  transferred  later  to  the  Central  Train- 
ing Camp  for  Engineers,  at  Fort  Leavenworth,  Kansas,  where  he  was 
assigned  for  instruction  to  the  13th  Provisional  Training  Regiment.  He 
served  with  this  regiment  as  a  candidate  until  August  14th,  1917, 
when  he  was  graduated.  On  August  15th,  1917,  he  was  commissioned 
as  Captain  of  Engineers,  United  States  Army,  and  assigned  to  duty 
at  Camp  Dodge,  Iowa,  with  the  313th  Engineers,  in  command  of 
Company  A. 

Capt.  Honeyman  proceeded  overseas  with  his  regiment  during  the 
early  part  of  September,  1918,  and  served  with  it  until  September 
28th,  1918,  at  which  time  h.e  was  confined  to  quarters  on  account  of 
sickness  which  later  developed  into  pneumonia,  resulting  in  his  death 
on  October  5th,  1918.  Maj.-Gen.  W.  M.  Black,  M.  Am.  Soc.  C.  E., 
Chief  of  Engineers,  states  concerning  Capt.  Honeyman's  service  with 
the  United  States  Army :  "His  services  were  satisfactory  in  every 
respect,"  and  it  would  seem  to  those  who  knew  him  that  these  words 
express  the  opinion  of  his  work  throughout  his  entire  career. 

In  June,  1909,  he  was  married  to  Marion  Blakely,  of  Tacoma, 
Wash.     He  is  survived  by  a  datighter,  Elinor,  and  a  son,  Blakely. 

Capt.  Honeyman  was  elected  an  Associate  Member  of  the  Ameri- 
can Society  of  Civil  Engineers  on  September  5th,  1911. 


WILLIAM  MENKE,  Assoc.  M.  Am.  Soc.  C.  E.^ 


Died  ISTovember  1st,  1918. 


William  Menke,  the  son  of  John  and  Louise  Sommers  Menke,  was 
born  at  New  York  City,  on  December  2d,  1885.  His  early  education 
was  received  in  the  public  schools  of  New  York,  and,  in  1904,  he  entered 
Columbia  University,  from  which  he  was  graduated  with  the  degree  of 
Civil  Engineer  in  1908. 

Immediately  after  his  graduation,  Mr.  Menke  was  employed  as 
Draftsman  and  Transitman,  on  the  construction  of  a  2  000-h.  p.,  hydro- 
electric plant  at  Walden,  N.  Y. 

In  February,  1909,  he  entered  the  employ  of  the  New  York  Board 
of  Water  Supply  as  Engineering  Inspector  in  the  Reservoir  Depart- 
ment, in  connection  with  the  construction  of  the  Catskill  Aqueduct. 
After  about  one  year  as  Inspector,  at  Brown's  Station,  Mr.  Menke  was 
appointed  an  Assistant  Engineer  with  the  Water  Board,  and  trans- 
ferred to  the  Southern  Aqueduct  Department  near  White  Plains,  N.  Y. 
While  in  this  Department  he  was  in  charge  of  the  field  work  on  the 
construction  of  the  concrete  cut-and-cover  aqueduct,  steel  pipe  siphon, 
*  Memoir  prepared  by  Ralph  E.  Drake,  Assoc.  M.  Am.  Soc.  C.  E. 
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and  gate-chambers,  at  Scarsdale,  N.  Y.  He  was  engaged  for  about  two 
years  in  this  work.  He  was  then  transferred  to  the  City  Aque- 
duct Department,  in  the  Manhattan  Division,  and  was  employed  on  the 
construction  of  a  48-in.,  cast-iron  main  and,  subsequently,  on  two  shafts 
and  the  tunnel  from  23d  Street  to  42d  Street,  New  York  City. 

In  August,  1914,  Mr.  Menke  left  the  Water  Board  and  received  an 
appointment  as  Engineer  with  the  New  York  Public  Service  Commis- 
sion, First  District,  on  subway  construction  in  New  York  City.  He 
was  in  the  Commission's  employ  for  two  years  as  Assistant  to  the 
Section  Engineer,  having  had  charge  of  the  field  parties  and  office 
v/ork  on  the  construction  of  the  Lexington  Avenue  line  between  43d 
0nd  53d  Streets.  The  work  on  this  section,  valued  at  more  than 
$2  000  000,  consisted  of  a  four-track,  steel  and  reinforced  concrete 
structure,  which  was  built  partly  in  open  cut  and  partly  in  tunnel. 
To  the  regret  of  his  associates,  he  resigned  in  August,  1916,  to  accept 
a  position  as  Draftsman  and  Designer  with  the  Bethlehem  Steel  and 
Bridge  Company,  at  its  plant  in  Steelton,  Pa. 

Mr.  Menke's  next  move  carried  him  back  to  New  York  City,  where, 
in  June,  1917,  he  entered  the  employ  of  the  J.  G.  Wliite  Engineering 
Corporation.  For  the  first  few  months,  he  was  engaged  as  Designer 
and  Draftsman  in  the  New  York  office,  and  was  then  sent  to  Kingston, 
N.  Y.,  where  he  was  Assistant  to  the  Eesident  Engineer  and,  later, 
Kesident  Engineer,  on  a  50-mile,  60  000-volt,  transmission  line. 

In  June,  1918,  Mr.  Menke  accepted  a  position  as  Field  Engineer 
with  the  Construction  Department  of  The  Babcock  and  Wilcox  Com- 
pany, at  its  plant  in  Barberton,  Ohio.  Activities  here  consisted  of 
alterations  and  improvements  to  existing  buildings,  the  erection  of  a 
new  machine  shop,  the  installation  of  electric  cranes  and  other  ma- 
chinery, and  improvements  and  reconstruction  work  on  plant  railroad 
lines,  craneways,  etc.  Mr.  Menke's  duties  were  arduous,  but  he  always 
performed  them  with  a  willing  and  cheerful  spirit.  This,  his  last, 
position  as  Engineer  on  industrial  plant  construction,  was  one  for 
which  he  felt  he  was  particularly  fitted  and  in  which  he  was  best  satis- 
fied to  work. 

Mr.  Menke's  w^ork  was  always  well  and  carefully  done,  and  he  was 
held  in  high  esteem  by  his  numerous  associates,  both  for  his  valuable, 
painstaking,  faithful  services  and  his  pleasing  personality.  His  quiet, 
unassuming  nature  and  his  consideration  for  others  endeared  him  to 
all  with  whom  he  came  in  contact. 

He  died  on  November  1st,  1918,  at  the  Citizens'  Hospital,  Barber- 
ton,  Ohio,  a  victim  of  influenza  followed  by  pneumonia,  his  death 
having  occurred  after  an  illness  of  one  week.    He  was  unmarried. 

Mr.  Menke  was  elected  a  Junior  of  the  American  Society  of  Civil 
Engineers  on  December  6th,  1910,  and  an  Associate  Member  on 
April  16th,  1918. 
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ALEXANDER  CHARLES  SCHILLING,  Assoc.  M.  Am.  Soe.  C.  E.* 


Died  February  4tii,  1919. 


Alexander  Charles  Schilling  was  born  at  New  York  City,  on 
October  20th,  1886.  He  acquired  his  early  education  in,  and  was 
graduated  from,  the  public  schools  of  that  city.  Later,  he  received 
private  instruction,  and  also  studied  at  the  Morris  High  School  and 
the  College  of  the  City  of  New  York. 

From  October,  1904,  to  July,  1917,  with  the  exception  of  a  short 
period  (October,  1905,  to  February,  1906),  when  he  was  engaged  as 
Transitman  with  the  Eapid  Transit  Railroad  Commission  of  New 
York  City,  Mr.  Schilling  was  employed  in  the  office  of  the  President 
of  the  Borough  of  the  Bronx,  New  York  City.  In  this  position,  he  was 
engaged  chiefly  in  the  construction  of  sewers  and.  roads. 

In  July,  1917,  he  was  appointed  Assistant  Engineer,  and,  later, 
Chief  of  Sewers,  United  States  War  Department,  and,  in  this  capacity, 
he  designed  and  constructed  sewage  works,  including  septic  tanks  and 
disposal  plants,  located  and  constructed  buildings,  theatre,  barracks, 
etc.,  and  supervised  the  construction  of  concrete  roads,  water  supply, 
etc.,  at  Camp  Meade,  Md. 

Of  Mr.  Schilling's  work  at  Camp  Meade,  Leo  Hudson,  Assoc.  M. 
Am.  Soc.  C.  E.,  who  was  associated  with  him  there,  writes : 

"Mr.  Schilling  came  to  Camp  Meade,  Md.,  from  New  York  City, 
and  proved  to  be  a  tireless  worker  and  a  man  of  great  worth.  He  was 
ambitious  and  strove  continually  to  improve  his  own  condition  and  the 
conditions  of  those  with  whom  he  was  associated.  His  coming  to  Camp 
Meade  was  a  personal  and  professional  sacrifice,  brought  about  through 
a  high  sense  of  patriotic  duty  to  help  his  country  in  its  time  of  need. 
He  did  important  work  while  at  Camp  Meade,  and  was  there  practically 
from  the  beginning  to  the  ending  of  the  work.  He  left  behind  a  good 
record  and  a  spirit  of  good  fellowship.  He  left  Camp  Meade  to  under- 
take other  work  for  the  Government,  which  work  paid  salaries  less 
than  those  he  could  have  secured  from  his  former  employers.  He  was 
a  splendid  young  man,  and  his  death  is  a  loss  to  both  the  country  and 
the  Profession." 

On  December  19th,  1917,  Mr.  Schilling  was  appointed  Field 
Assistant  with  the  U.  S.  Geological  Survey,  and  had  charge  of  a  party 
controlling  areas  for  topographic  mapping.  Later,  he  was  detailed  in 
connection  with  military  mapping  and  served  in  this  capacity  until 
he  left  the  service,  on  January  15th,  1919. 

Mr.  Schilling  was  taken  ill  while  on  his  way  to  Mobile,  Ala.,  where 
he  had  accepted  a  position  in  the  U.  S.  District  Engineer's  Office.     He 
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died  in  Mobile,  on  February  4th,  1919,  from  influenza,  followed  by 
broncho-pneumonia.  His  death  came  as  a  great  shock  to  his  family 
and  to  all  his  associates. 

He  was  married  on  September  24th,  1910,  to  Miss  Grace  Mattock 
Willey,  of  New  York  City,  who,  with  two  children,  Alexander  Ralph 
and  Grace  Marjorie,  survives  him. 

Mr.  Schilling  had  a  keen  appreciation  of  Nature,  and  was  a  lover  of 
outdoor  life.  His  boyhood  days  were  spent  largely  in  the  woods,  and 
he  was  greatly  interested  in  ornithology,  having  had,  at  one  time,  a  large 
collection  of  live  birds.  He  was  a  vigorous  young  man,  and  no  amount  of 
work  phased  him.  All  his  leisure  time,  and  most  of  his  working  hours, 
were  spent  in  the  open.  Several  years  ago,  he  was  the  pessessor  of  an 
auxiliary  sloop  yacht,  and  his  knowledge  of  the  channels,  together  with 
his  excellent  eyesight,  made  him  a  capable  captain.  He  had  explored 
the  country  by  motorcycle  and  automobile,  and  was  extremely  fond  of 
travel,  quoting  many,  many  times : 

"To  him  who  in  the  love  of  Nature  holds 

Communion  with  her  visible  forms,  she  speaks 
A  various  language ;" 

Mr.  Schilling  was  elected  an  Associate  Member  of  the  American 
Society  of  Civil  Engineers  on  June  IStli.  1918. 


ROBERT  EARLE  SHIPLEY,  Assoc.  M.  Am.  Soc.  C.  £.=* 


Djed  October  11th,  1918. 


Robert  Earle  Shipley,  the  son  of  Dr.  John  L.  and  Mary  E.  Shipley, 
v/as  born  on  December  30th,  1887,  at  Cullychoha,  Indian  Territory. 
His  parents  died  when  he  was  a  small  boy,  and  he  made  his  home  with 
his  aunt,  Mrs.  Sarah  McConnell.  After  finishing  the  pviblic  schools, 
he  entered  the  High  School  in  his  home  town,  and,  later,  the  Univer- 
sity of  Arkansas,  from  which  he  was  graduated  with  the  degree  of 
B.  C.  E.,  in  June,  1911.  He  was  a  member  of  the  Phi  Kappa  Alpha 
Fraternity. 

Mr.  Shipley's  professional  career  was  as  follows:  March  to  August, 
1909,  Field  Draftsman,  with  the  Arkansas  Co-operative  Constructing 
Company,  Bentonville,  Ark.,  on  preliminary  and  location  surveys; 
July  to  December,  1911,  Inspector  of  levees  and  dredge  ditches,  St. 
Francis  Drainage  District ;  December,  1911,  to  April,  1912,  Draftsman 
on  drainage  surveys ;  April,  1912,  to  June,  1913,  Engineer  and  Assistant 
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Superintendent  for  A.  B.  Wills  and  Sons,  Drainage  Contractors,  on 
the  inspection  of  drainage  districts,  making  estimates,  designing  dredge 
boats,  etc.;  June  to  ISTovember,  1913,  Field  Engineer  for  James  E. 
Rhyne,  Assoc.  M.  Am.  Soc.  C.  E.,  in  charge  of  the  preliminary  survey 
for  a  30  000-acre  drainage  district;  November,  1913,  to  September,  1914, 
Resident  Engineer  for  the  Marion  County  Drainage  District, 
supervising  the  construction  of  levees,  open  and  title  ditches,  as  well 
as  the  erection  of  a  pumping  station  and  the  installation  of  two 
30  000  gal.  per  min.,  electrically-driven  centrifugal  pumps;  February 
to  September,  1914,  also  Chief  of  a  field  party  on  a  levee  and  ditch 
location  survey  for  the  South  Quinch  Drainage  District ;  October,  1914, 
oflSce  work  with  the  Morgan  Engineering  Company;  November,  1914, 
to  November,  1915,  made  a  drainage  survey  and  reported  on  300-acre 
farm  and  drainage  and  irrigation  investigations  in  the  Southwest;  from 
November,  1915,  to  the  summer  of  1918,  when  he  entered  the  military 
training  camp,  Mr.  Shipley  was  employed  as  Drainage  Engineer,  for 
the  Texarkana  Pipe  Works,  making  drainage  surveys,  designs,  esti- 
mates, and  reports,  closing  contracts  and  superintending  all  the  drain- 
age construction  work  for  the  Company. 

He  entered  the  First  Engineer  Officers'  Training  School,  at  Camp 
A.  A.  Humphreys,  Va.,  in  June,  1918,  where  he  died  of  influenza  on 
October  11th,  1918. 

He  was  married  to  Miss  Helen  Cook,  of  Texarkana,  Ark.,  on 
June  2Tth,  1918,  and  is  survived  by  his  wife,  and  two  brothers,  Lieut. 
John  I.  Shipley,  M.  D.,  IT.  S.  N.,  and  Elvin  M.  Shipley,  now  stationed 
at  Great  Lakes,  111.,  in  the  Aviation  Service  of  the  United  States  Navy. 

Of  Mr.  Shipley,  L.  L.  Hidinger,  M.  Am.  Soc.  C.  E.,  Vice-President 
of  the  Morgan  Engineering  Company,  says,  "He  was  connected  with 
our  firm  only  a  short  time,  but  we  were  impressed  with  his  stability 
of  character,  steadiness,  and  reliability."  Mr.  G.  E..  Layne,  of  the 
Texarkana  Pipe  Works,  writes  of  him  as  follows:  "My  acquaint- 
ance with  Mr.  Shipley  dates  from  the  time  he  entered  my 
employ  about  four  years  ago.  He  was. with  us  three  years  as  Drainage 
Engineer,  principally  on  agricultural  work,  and  I  esteemed  him  very 
highly,  not  only  for  the  value  of  his  services,  but  as  a  thorough  gentle- 
man." 

Mr.  Shipley  was  a  man  of  high  moral  character,  modest  and  un- 
assuming. Owing  to  the  fact  that  his  father  died  when  he  was  still 
young,  he  was  thrown  on  his  own  resources,  and  the  record  that  he 
made  in  his  short  life,  shows  that  he  was  efficient  and  thorough,  and 
that  the  Profession  lost  a  valuable  man  by  his  death. 

Mr.  Shipley  was  elected  an  Associate  Member  of  the  American 
Society  of  Civil  Engineers  on  October  9th,  1917. 
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HUGO  S.  SPEIDEL,  Jun.  Am.  Soc.  C.  E.* 


Died  June  17th,  1919. 


Hugo  S.  Speidel  was  born  at  Rock  Island,  111.,  on  September  3d, 
1866.  He  obtained  his  early  education  in  the  public  schools  of  that 
city,  and,  in  1888,  received  the  degree  of  Civil  Engineer  from  the 
University  of  Illinois. 

Mr.  Speidel  began  his  engineering  career,  in  July,  1885,  as  Chain- 
man  and  Rodman  on  the  construction  of  the  St.  Joseph  and  Iowa 
Railroad  (Rock  Island  Lines),  near  St.  Joseph,  Mo.  In  June,  1886,  he 
was  transferred  to  Kansas,  and  was  employed  on  the  construction  of 
the  Chicago,  Kansas,  and  Nebraska  Railroad  (also  Rock  Island  Lines), 
serving  first  as  Draftsman  in  the  general  office  and,  later,  as  Assistant 
in  charge  of  a  10-mile  division  at  Sabetha,  Kans.  After  the  com- 
pletion of  this  division  in  January,  1887,  Mr.  Speidel  was  appointed 
Transitman  on  the  location  of  the  line  through  Kiowa  County,  Kansas, 
and  when  the  location  work  was  finished,  he  was  given  charge  of  the 
construction,  first  of  a  10-mile  division,  and,  later,  of  a  20-mile  divi- 
sion, of  the  line.  About  July,  1887,  he  was  placed  in  charge  of  the 
construction  of  all  bridges  in  Kiowa  County. 

After  the  completion  of  this  work  in  September,  1887,  Mr.  Speidel 
left  the  railroad  service  to  enter  the  University  of  Illinois,  in  order  to 
complete  the  senior  year  of  his  college  course  and  obtain  his  degree. 

Immediately  after  his  graduation,  he  moved  to  Paterson,  N.  J.,  and 
in  July,  1888,  entered  the  employ  of  the  Passaic  Bridge  Company  as 
Civil  Engineer. 

In  1898,  Mr.  Speidel  purchased  an  interest  from  Mr.  David  Henry, 
of  Paterson,  N.  J.,  in  a  general  building  business,  and  in  June,  1900, 
the  David  Henry  Building  Company  was  incorporated  with  Mr.  Speidel 
as  President,  which  position  he  held  at  the  time  of  his  death  on  June 
17th,  1919. 

About  1904,  Mr.  Speidel  removed  from  Paterson  and  established  his 
residence  in  Saddle  River  Township,  Bergen  County,  N.  J.,  and,  in 
1916,  when  the  Borough  of  East  Paterson  was  incorporated,  he  was 
appointed  its  first  Mayor,  which  office  he  held  until  his  death. 

He  was  married  on  December  20th,  3893,  to  Adaline  S.  Speidel, 
of  Urbana,  111.,  and  is  survived  by  a  daughter,  Marion  W.  Speidel. 

Mr.  Speidel  was  elected  a  Junior  of  the  American  Society  of  Civil 
Engineers,  on  February  5th,  1890. 

*  Memoir  prepared  by  the  Secretary  from  information  on  file  at  the  Head- 
quarters of  the  Society. 


PAPERS   IN  THIS  NUMBER 


EXPERIMENTS   ON  THE    FLOW  OF  WATER   THROUGH   CONTRACTIONS  IN  AN 

OPEN  CHANNEL."    E.W.Lane. 
THE  PRODUCTION  OF  TOLUOL  FROM  QAS  PLANTS."    Myron  S.  Falk. 


PAPERS  AND  DISCUSSIONS  CURRENT  IN  PROCEEDINQS 


"  Cement  Joints  for  Cast-iron  Water  Mains."    Clare  H.  Shaw Mar.,  1917 

Discussion May,  Aug.,  " 

Pinal  Report  of  the  Special  Committee  on  Steel  Columns  and  Struts Dec,  " 

Discussion Feb.,  Mar.,  Apr.,  Aug.,  Oct.,  1918 

"  Verification  of  the  Bazin   Weir  Formula  by  Hydro-Chemlcal  Qauglngs." 

Floyd  A    Naglkr Jan.,  " 

Discussion.    (Author's closure.) 

Mar.,  May,  Aug.,  Not.,  1918,  Oct.-Nov.-Dec,  1919 

"  Construction  Methods  Used  in  Building  the  Lower  Reservoir  Dam  of  the 

Balmorhea  Project."    Vernon  L.  Sullivan.    (Author's  closure.) 

Apr.,  1918,  Oct.-Nov.-Dec.        " 

"  Emergency  Construction  Work  Due  to  War  Conditions,  With  Especial 
Reference  to  the  Construction  Division  of  the  Army."     George  W. 

Fuller May,     1918 

"  The  National  Railroad  Question  of  To-Day."    Francis  Lee  Stuart Feb.,      1919 

Discussion Mar.,  .\pr.,  May,        " 

"  On  a  New  Principle  in  the  Theory  of  Structures."     George  F.  Swain Mar.,       " 

Discussion May,  Aug.  Sept.,  Oct.-Nov.-Dec,        " 

"  The  East  Canyon  Creek  Dam."  A.  F.  Parker Mar.,    " 

Discussion May,  Aug.  Sept.,       " 

"  Pressures  in  Penstocks  Caused  by  the  Gradual  Closing  of  Turbine  Gates." 

Norman  R.  Gibson Apr.,       " 

Discussion May,  Aug.,       '• 

"  Sewage  and  Wastes  Disposal  for  the  United  States  Army,"    Leonard  S. 

DoTEN May,        " 

Discussion Aug.,  Sept.,  Oct.-Nov.-Dec, 

The   Proposed  New  York  and  New  Jersey  Vehicular  Tunnel :    An  Informal 

Discussion May,  Aug.,       " 

American  Highways:   An  Informal  Discussion May,  Aug.,  Oct.-Nov.-Dec, 

"  Water  Supply  for  the  Camps,  Cantonments  and  Other  Projects  Built  by 
the  Construction  Division  of  the  United  States  Army."    Dabney  H. 

Mauby Aug., 

Discussion Sept.,  Oct.-Nov.-Dec,        " 

"  Contracts— A  Comparison  of   'Cost  Plus'  with  Other  Forms."    Ernest 

Wilder  Clarke Aug.,      " 

Discussion Oct.-Nov.-Dec,        " 

•*  Physiography  of  Water-Sheds  and  Channels,  and  Analysis  of  Stream  Ac- 
tion of  Southern  California  Rivers,  with  Reference  to  the  Prob- 
lems of  Flood  Control."    A.  L.  Sondereggkr Aug.,      " 

Discussion Oct.-Nov.-Dec,      " 

"Comprehensive   Plotting   of  Water   Turbine   Characteristics."     Karl  R. 

Kennison    Aug.,       " 

"  The  Silt  Problem  of  the  Zuni  Reservoir."    H.F.Robinson Aug., 

Discussion Oct.-Nov.-Dec,        " 

"  The  Accuracyof  Water  Level  Recorders  and  Indicators  of  the  Float  Type." 

J.  C.  Stevens Aug., 

Is  It  Advisable  to  Establish  a  National  Department  of   Public  Works  ?:    An 

Informal  Discussion Oct  -Nov.-Dec, 


^  Jc 


PAPERS  IN  THIS  NUMBER 


EXPERIMENTS   ON  THE    FLOW  OF  WATER   THROUGH   CONTRACTIONS  IN  AN 

OPEN  CHANNEL."    E.  W.  Lane. 
THE  PRODUCTION  OF  TOLUOL  FROM  GAS  PLANTS."    Myron  S.  Falk. 


PAPERS  AND  DISCUSSIONS  CURRENT  IN  PROCEEDINGS 


•'  Cement  Joints  for  Cast-iron  Water  Mains."    Clark  H.  Shaw Mar., 

Discussion May,  Aug. 

Pinal  Report  of  the  Special  Committee  on  Steel  Columns  and  Struts Dec, 

Discussion Feb.,  Mar.,  Apr.,  Aug.,  Oct., 

"  Verification  of  the  Bazin   Weir  Formula  by  Hydro-Chemical  Qauglngg." 

Floyd  A.  Nagler Jan., 

Discussion.    (Author's  closure.) 

Mar.,  May,  Aug.,  Nov.,  1918,  Oct.-Nov.-Dec, 

"  Construction  Methods  Used  in  Building  the  Lower  Reservoir  Dam  of  the 

Balmorhea  Project."    Vernon  L.  Sullivan.    (Author's  closure.) 

Apr.,  1918,  Oet.-Nov.-Dec, 

<*  Emergency  Construction  Work  Due  to  War  Conditions,  With  Especial 
Reference  to  the  Construction  Division  of  the  Army."    George  W. 

Puller May, 

'•  The  National  Railroad  Question  of  To-Day."    Francis  Lee  Stuart Feb., 

Discussion Mar.,  Apr. ,  May, 

<' On  a  New  Principle  in  the  Theory  of  Structures."    George  F.Swain Mar., 

Discussion May,  Aug.,  Sept.,  Oct.-Nov.-Dec, 

"  The  East  Canyon  Creek  Dam."    A.  F.  Parker Mar., 

Discussion May,  Aug.,  Sept., 

"  Pressures  in  Penstocks  Caused  by  the  Gradual  Closing  of  Turbine  Gates." 

Norman  R.  Gibson Apr., 

Discussion May,  Aug., 

'•  Sewage  and  Wastes  Disposal  for  the  United  States  Army."    Leonard  S. 

DoTEN May, 

Discussion Aug.,  Sept.,  Oct. -Nov. -Dec, 

The  Proposed  New  York  and  New  Jersey  Vehicular  Tunnel :    An  Informal 

Discussion May,  Aug., 

American  Highways:   An  Informal  Discussion May,  Aug.,  Oct.-Nov.-Dec, 

"Water  Supply  for  the  Camps,  Cantonments  and  Other  Projects  Built  by 
the  Construction  Division  of  the  United  States  Army."    Dabney  H. 

Maury Aug., 

Discussion , Sept.,  Oct.-Nov.-Dec, 

"  Contracts— A  Comparison  of   'Cost  Plus'  with  Other  Forms."    Ernest 

Wilder  Clarke Aug., 

Discussion Oct.-Nov.-Dec, 

•'  Physiography  of  Water-Sheds  and  Channels,  and  Analysis  of  Stream  Ac= 
tion  of  Southern  California  Rivers,  with  Reference  to  the  Prob- 
lems of  Flood  Control."    A.  L.  Sondkregqer Aug., 

Discussion Oct.-Nov.-Dec, 

"Comprehensive  Plotting   of  Water  Turbine  Characteristics."    Karl  R. 

Kennison A  ug., 

"  The  Silt  Problem  of  the  Zuni  Reservoir."    H.  F.  Robinson Aug., 

Discussion ...» Oct.-Nov.-Dec, 

"  The  Accuracy  of  Water  Level  Recorders  and  Indicators  of  the  Float  Type." 

J.  C.  Stevens Aug., 

Is  It  Advisable  to  Establish  a  National  Department  of   Public  Works  ?:    An 

Informal  Discussion Oct.-Nov.-Dec, 


NORTHEASTERN  UNIVERSITY  LIBRARIES 

Illlll 


3  9358  00844376  1 


